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INTRODUCTION 

In  our ever increasing effort  t o  disseminate the la tes t  
information on solar po ten t i a l s  i n  power generat ion,  
the Technology Application Center has once again ex- 
panded the computer da ta  base inpu t  t o  the q u a r t e r l y  
update. Sect ions of the bibliograghy having g r e a t l y  
increased da ta  input  include 1 0 , 0 0 0  Energy Overviews, 
1 1 , 0 0 0  Solar Overviews, and 1 2 , 0 9 0  Economics and Law. 
T h e  most s i g n i f i c a n t  increase i n  data input  is i n  sec- 
t i o n  1 3 , 0 0 0  Thermal Power. Areas showing slower devel- 
opment a r e  sec t ions  1 4 , 0 0 0  Thermionics and 1 8 , 0 0 0  R e s -  
i d e n t i a l  Power Systems. 

W e  apprec ia te  comments and suggestions the reader may 
have t h a t  would improve the u t i l i z a t i o n  of this bibl io-  
graphy, consequently r e su l t i ng  i n  a more reader-respon- 
sive publ icat ion.  

Geoffrey C.  B e l l  
Technical Ed i to r  
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GUIDE TO USE OF THIS PUELXCATION 

A number of f e a t u r e s  have been incorporated t o  help the 
reader  u s e  this document. They c o n s i s t  o f :  

-- A TABLE OF CONTENTS l i s t i n g  general  ca t egor i e s  of 
subject content  and indexes. Nore s p e c i f i c  coverage 
by sub jac t  t i t le /keyword and. author  is a v a i l a b l e  
through the appropr i z t s  index. 

-- CITATION NUMBERS issigned t o  each re ference .  These 
numbers, w i t h  t h e  prafix omit ted,  are ased ins tead  
of page numbers t o  i den t i fy  re5erences i n  the var ious 
indexes. They are also used as TAC i d e n t i f i e r  numbers 
when dea l ing  w i t h  document orders; so please use t h e  
e n t i r e  ( p r e f i x  included) c i t a t i o n  number when corres -  
ponding w i t h  TAC regarding a reference.  An open ended 
numbering system f a c i l i t a t e s  easy incorporat ion of sub- 
sequect GFdates i n t o  the organizat ion of the  rnat2rial. 
In  this sys t en ,  numbers assigned t o  new c i t a t i o n s  ir. 
each category w i l l  follow d i r e c t l y  the l a s t  assigned 
numbers in t h e  previous publ icat ion.  The c i t a t i o n  
cumber of t h e  l a s t  reference on each page appears on 
the upper right-hand comer of t h a t  page t o  f a c i l i t a t e  
quick loca t ion  of a s p e c i f i c  term. 

-- A REFEREWE FORMAT containing the  TAC c i t a t i o n  number, 
t i t l e  of re ference ,  author,  coATorate a f f i l i a t i o n ,  
reference source, contract or  s r a n t  number. a b s t r a c t  
and keywords. 
of our knowledge, where t h e  reference came from. If 

The reference scurce t e l l s , .  t o  tlhe bes t  

f r o m  a p e r i o d i c a l ,  the reference source contains  the 
p e r i o d i c a l ' s  t i t l e ,  volume number, gage number and date. 
If for a report, the reference source contains  t5e re-  
por t  number assigned by the i s su ing  agency, number of 
pages and date. 

v i i  



--An INDEX OF AUTHORS alphabetized by author's last 
name. 
reference's citation number. 
each author is listed in the index. 

A reference's author is followed by tile 
For multiple authors, 

--An INDEX OF PERMUTED TITUS/REYWORDS affords access 
through major words in the title and tbrough an 
assigned set of keywords fo r  each citation. .A ref- 
erence's title is followed by the reference's cita- 
tion number. In the indexes, all the words pertaining 
tc a reference are permuted alphabetically. 
the citation numbar f o r  a reference appears as inany 
times as there are .major title words or keywords for 
that refersnce. The permuted words run down the center 
of an index page. The rest of the title or keywords 
appear adjacent to a permutzd word. 
or set of keywords is allowed only one line per per- 
muted word the beginning, the end, or both ends of a 
title or set of kepords may be cut off: or, if space 
permits, it will be continued at the opposite side of 
the page until it runs back into itself. 
the end of a title o r  set of keywords while a / indi- 
cates where a title or set of keywords has been cut 
off within a liae. 

Thus,  

Since a title - 

A # indicates 
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ST77 10078 XliTSORIZING APPROPRIATIOIS FOR TEE ENERGY T(EsEARcB AND DEVetOPMENT ADMINISTZATION. 
CONF'ERENCE =PORT TO ACCOMPANY 3.R. 13350 

(House of Representatives, Washington, DC) ,  1976,  20B-77:036067 

own amendment, authorized the following: (a) fo r  nonnuclear energy research, development, and 
denmns+ration of fos s i l ,  so las ,  geothermal, and other forms of energy for  energy conservation, and 
fo r  s c i en t i f i c  and technical education, $1,175,671,000/ (b) f o r  n u c l e a r  energy research and develop- 
nrent, basic researa, space nucleaz systema and o t i e r  technology, uranium enrichment, national 
security,  and related programa, $5,271,679,000/ and ( c )  %r environmental research and safety,  
basic energy sciences, pmgram support, and related programa, $691,795,000. Specific program 
breakdowns under each of the above are prusentad. 

The Colmnittee of Conference, after considering a proposed Senate amendment and inser t ing its 

(BUD-, GO- POLICIES,  LEGISLATION, RESEARCX-PROGXAMS) 

ST77 10079 ENERGY: A CITIZEIO GJIOE TO COhMUNITY DEVELOP- - A BOOKZET 

(Vermont Tomorrow, Xontpelier, VT) , Vermont Tomorrow, 1976, EDB-77 :036l.l7, PCS1.00 
A 1976 energy lav enacted in Vermont allova towns to appoint energy coordinators, provider 

impetus for energy and mergy conservation projects, and izvolves a l l  c i t i zens  in improving the 
energy situation. Tenmnt relies heavily on petroleum ( 7 6  percent compared to  a national average 
of 50 percent]. ?he greateat conservation e f fo r t s  are aimed a t  transportation and resident ia l  
demand, which together account for over  72 percent of the state's energy use. This guide to  c h i -  
;ens outlines the orocedure for se t t i ng  up local energy comittees and coordinators. A sample 
community survey i s  included w i t h  suggestions €or effectiag a qood response. Projects for a cone 
munity wood supply, school energy consamation, au enesgy conservation corps, methane production, 
and horn winterization are described. Iadividuals and neighborhoods are excouraged t o  form tax- 
pools and develop mall-scala hydroelectric, w i n d  parat, and solar projects. zxamples of indi- 
vidual a c t i v i t i e s  and the resul t ing energy savinqs ara included in each section. Oublic policy 
changes t o  increasa consuvation e f fo r t s  bcl- tax acemptions and low-interest 10- fo r  use 
o f  al ternat ive energy sources, bikeways, and state energy planning. X resourca section l is ts  L l l  
private and government organizations, companies, and l i t a r a tu re  for fur ther  infomation. 

(EXERGX CONSEINATIOH, POLICIZS, -1 

ST77 10080 ALZZRXATIVES 

Anon, (AS.=, New mxico S a e t ,  law York, m), P m c  of the Annu ASME S m ,  16thr Albuqwrqtl., NMI 
Peb 26-27, 1976, P t l b l  by ASm, N2f Sect. N e w  YO&, NY, p- 245,  1976 

0- abstracts of papers are presented. 
nuclear energy, biomedical enqinaahing, solar energy, w i n d  energy, gee- anergy, tidal mer 
and varioua en&= a t e r n a a v e a .  

( W X D ,  TIDAL P O W 3 1  

Seventeen p a p u s  me topics discussed include 

ST77 LO081 ENEIZGY OeVELoP- 2 

Anon, (IEEZ P a r e r  SOC, Energy Dev Subcorrma, N u #  York, NY) , Energy D.v, IEEE Power m g  SOC Pap, 
196 p . ,  P u b 1  by I=, ~ e w  York, NY, 1976, C a t  n 76cBllO2-3 PWR 

e l e c t r i c a l  energy aroduc-&on. Topics covered incfuda energy storage, solar energy, wind P O W = ,  
!BU, hydrogen transmission, geotfiermal porar, coal liquefaction, and enerqy from so l id  w a s t e .  

(STORAGE, -m) 

The 25 aapers cowr i s i ag  this -1- report on the developments Fn t&e f i e lds  of unconventional 

ST77 10082 m G Y  TIMEPABU 

Energy, Stamford, CT, v 1:U-17, ~ 4 ,  1976, EDB-77:036068 

s t i l l  be dependent on i m p a m  o i l  by the year  2000.  TUrt-ptwa al ternate  energy sources are listed 
w i t h  l 9 7 6  ZRDA diract outlay and rasearch and development funding, number of companiea in t!Ie sample 
( w i t &  ttrr number of c-cfd companies indicated) , y e a r s  t o  conrmarcial ava i l ab i l i t y ,  and +A 
maximum p o t e n t h i  cont'ibution t o  national. energy supplies. ERDA is conttibuting to all are- 
except for  n u c l e a r  f a i o n  e-, hy-gen production by fusion, and gaa-turbine topping cycle retro- 
f i t t ing .  :bs+ -A outray is fo r  Ue l iquid metal fast breeder reactor (LNFBR) and maqnetic nuclear 
fusion. ERDA resear& and d a - m t  funds support vir tual ly  a l l  the work on solar and ocean 
thermal, large w t n d  g a e r a t o r s ,  magnetic and laser nuclear fusion, magnetohydrodynamics, thermionics, 
potassium turbines,  a d  molten-sdt reactors. Estimates are given of  when each s o u f c ~  w i l l  reach 
maximum potent ia l  contribution range fmm no estimate to  10 percent by the.year 2000. mst promising 
estimates are f o r  oil shale, hiqh-Btu c o d  gasification, coal liquefaction, oas-turbine topphg  
cycle retxofit~;ing, and the L . R .  Of -he 228 companies sumeyed, 69 are  commarcial. 

( COMPARATFIE-EXALIJZ~T~OIJS, EXIETGY-D-, FORECXTfNG, XESEARCi-PROcicAE*j, WIND) 

A C ~ J X  of +&e a d v i t i e a  of aver 200 companies involved in energy research indicate  w e  w i l l  
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(Pepperdine University, -Yalibu, a), 1975, 3318-77:061474 

of the first t w o  days (Dec. 17 and 1 8 ,  1975) .  Follarirrg introductory remarks by D r .  Z d w a r d  Teller,  
t!!e otfrer subjects covered and the chief speaker fo r  that subject w a e :  
gas and o i l ,  D r .  ZOseph R.nsch/ n u c l e a r  energy, D r .  Barnard L. Cohen/ s o l a  energy, D r .  David 
Lindley/ geothermal energy. D r .  Eugene H. Grabbe/ and consemation, D r .  Willard F. Libby. 

T h i s  booklet Contains the summaries (given on the t h i r d  day, D e c .  19) of the tec.bnica1 sessions 

coal,  Dr. Gerlad W. Johnson/ 

CONSZFSTATION, ;(EGIONAL-ANALYSISI 

ST77 10084 ERDA AIJTBORIZATION, PTSCU YEAB 1977. PART fv. BASIC SCIENCZS. HEARINGS 

C O m T p E E  ON SCIEN@ AND TE-OLOGY, U.S. EOUSE OF REPRESENTATIVES, NINETY-FOOUKPB 
CONGXSS , SECUND SESSION, PEBRUARY 26 v 1976 

BEFORE TEE SWCOMMITlZz ON RES-, DEVELOP- AND DEMONSTRATION O F  TXE 

(Committee on Science aud Tecchnology, Washington, DC), 1976,  E08-77:054775 

sciences and the significance of ERDA proqranm t o  publ ic  u t i l i t i e s .  ERDA budget requmsts fo r  b a s i c  
energy science showad an increasa of $6.8 million, o r  four percent. Changes in direction increased 
funding for  non-nuclear technology, including fossi;, solar, geotherznal, consetvation, and environ- 
mnta l .  P u n d i i g  w a s  to be reduced for fission- and fusion-related research and science base. 
Oata included program objectives and operating, capi ta l ,  and construction axpansas for  sgacif ic  
facilities. .Pepresenting ERDA were O r .  .Wbert L. airs& and D r .   ama as Itane. D r .  h r r y  Hobart of 
t!!e xmatican Public Power Uaociation rtresmed t&e n d  fo r  adequate funding of r e l i a b i l i t y  d-n- 
s t r a t ion  projects fo r  advanced fuel technologies, such a s  fuel  ca l l s .  diasel bottoming cycles, 
S t i r l i n g  engines, and imprwad gas turbines. Thesa o f f e r  the potential  of mra e f f i c i e n t  use of 
conventional fuels.  =re eavimnmentally acceptable powmr, and a capacity for  smaller-scale quip- 
m n t .  

( D ~ 4 O N S T R A T I ~ - P R O ~ ,  =G!f CONSEBVATION, LICGISLATIOM , WEARCS PROG88Ms) 

Searings ware hald on the 1977 EROA budget for resaarch a c t i v i t i e s  in materials and moleculat 

ST77 10085 FRONTIERS OF WWEII -0LQGY CoI9pERGIo@, 9TB ANMIAL, PRO@M)NGS, 1976 . 
Anon, (Okla&Omr.  S t a t e  OEiV. Sch of Electr Eaq, S t i l l u a t e r ,  O X ) ,  Front of P m m r  Techno1 Conf, 9t!a 
Annu, Proc. Oklahoma S t a U  Univ, St iUua te r ,  ox, Qct 27-28, 1976,  P u b 1  by Oklahoma S t a t e  U d V ,  
(Univ Ext  Program), Stil lwater,  var pagings,. 1976 

I?lr topics of main concern a r m  corporate financing and plapnfng,  Load manaq.mnt and peaking 
and 3.v concepts in anergy conmnion arrd smragm, altog.ehu, 16 papers are iacluded. Soma t i t l es  
are: Social Imp.ctr of Advanced Domestic Load rMaaageapuIt System, A Forecast of alternate Energy 
Systems for  ?ewer Cuurat ion l975-7000, IzpQlication o f  Wind P o w r  t o  the E l e c L z i c  Povmr System. 
Lultiamda Practical Solar-Th.rmrt-Elecuic Powcrr Plants, Thm Potential  and A~plic8t ions of Enargy 
Storaqm, Undargmuad C0mprmss .d  Rct Enerqy Storag., Design and ~ e s t i n g  of a Prototype Savonius 
Wind Machine. Devmloplpurt and Testa o f  Superconducting rygaetic Energy Storaqe Systems COmQon~ntS, 
SOlar-Supplemantad aeat Pupri, Experfenem in Home Keatbg. 

(STORAa, 'SIM), POWEB T E m L Q e P )  

ST77 10086 IGT RES- ON ISONFOSSIL PVeL SOUR- 

Gas Scow, V 35:1-8. S p r i i q  1976, ~ - 7 7 : 0 5 4 9 3 0  
IGT's rnmlvammnt in t!m devolopnmat of nonfosstl anergy sources is reviewed. In the late 

1950 ' s  IGT began i t s  arogram on t&e dealopamnt of fuel cmlls, w h i c h  usa pure hydrogen or  other  
hydrogen-contaming gams tu generate e l ec t r i c i ty .  IGT bwanw iatuestmd in 1966 in  the .%tars 
~vrt0nnnnta.l Control (W) system for res identral  and m c i a l  h e a a g ,  cooling, and humidity 
control (describmd ui -8 scop. m. 28, 8- 1974, a h  thu issua, p. 11). Now ~ncor?or8tang 
solar e a u g y  and dubbed S o l a r - W ,  it is p r e n n t l y  b&g field-testmd, In 1970, IGT b.gm rmS*UCh 
that h d  to t h m  biOg .8  pEOmS8, Md -bit U q O S d O l l  ptocm.8 fOr tha C O n V r t r i O n  Of Org8d.C VU+*. 
and plant l i fe  (bfomass) to i m t h u a m  (dmserib.d la G u  Scopm No. 31 ,  sprfnq 1 9 7 3 .  Sfncm the 1960'8 ,  
IGT has bema looking into the poas ibf l i ty  of hydrogaa a8 a &um f o r  a u y y  trandsmion, and mare 
recent p r o j e c t s  ham b a a  concrmed aria ocem thermal .nrrgp convmrrfonand.uhd;?owmr. Historlcaily 
it h a s  takm about 60 years t o  make t h m  t ransi t ion from onm pr.doapinmt source of energy to the 
next. 

(ANAEROBIC-3IGESTIOX. HYDROGEN-EASED ECONOW, RES- P m ,  WIND, 0- AT1 

ST77 10087 INFORMATION 3Y THE FEDERAL -: PROCRUXES OF TBE COMMISSION OF TBE EUROPEAN 

Sundesrat - 3rucks&ctte, T.  3-40, 973250, Feb 1975, EDB-77:036066, In clrman 
Tha canmission ~roposas to classi-9 the st-ateqic field8 according t o  the twa main c r i t e rFa  - 

'-he aeriod of tame rieeded t o  reach 3otabla r e su l t s  md posslble quant i ta t ive effect3 - as follow.: 
(a1 actions which, in 3ot such =re than 10 y e a s ,  can rmke a considerable contrlbution to :he enerciy 
supply of  &e PC (and which, above all, CM reduce ainaral oil imporzs) : anergy conserrration, f o s s i l  
fuels, nuclear anerqy (fissaon) : ( b )  ae&ons vhich are suitable 20 mka, on a Long-teIZa basis, 

C O ~ ~ I T I z s  FOR RES- AND DEVELOP- A C X O N S  IN TBE FXEW OF ZNERCI 

2 
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a decisive contribution t o  the energy supply of the ZC: nuclear energy (fusion) : (c) korfzoncal 
actions of s t t a t eg ic  Lnportance: mdel s h u l a t i o n :  (d)  actions which are  suitable tQ d e ,  not 
later than b 2 0  years, o r  ea r f i e r ,  under cer ta in  specific regional conditions, a decisive cont=i%u- 
t ion to the K C ' s  energy supply: 

( -3ESzxRcs PROGRAMS 1 

hyydrogen as a new anergy carrier, solar energy, geothermal energy. 

s ~ 7 7  10088 ~ R S O C I E T Y  ENERGY CONVEPSION ENGXXEEIILVG CONPJLENCZ, l o r n ,  PROCEEDINGS, ?ART 2: 
LXDEX-ABSTRACTS , 19 7 6 

Axon, (I-, xew York, X) ,  Intersoc Energy Convars Eng Canf, loth, ?roc, P t  2 :  Iadex-.Uatr, 
P u b 1  by I-, Hew 'zork, XiJy, p. 2 6 8 ,  1976 

Sndex, and A d d e n d u m  to the Record o f  tile T e n t h  IEtXC. h e  Abstracts Section includes the 1972, 
1973, 1974, and 1975 papers in ascanding n m i c a l  order. The Subjec t  and Author Inkex Sections 
*elude &he paqers published in t!ae 1971 (6t&) through 1975 (10th) Intersociety Znergy Conversion 
Engiileexbg Conference Proceedinga. The Addendum contains 15 pape r s  not zeceived in t i m e  to be 
included in  the RECORD. 
ins-nts, a l ternata  fuels,  fuel cells, w i n d  system application., thermoelectric heat engines, 
photovoltaic conversion, l i t h i u m  bat ter ies ,  Seat pipe applicationa, Siomadical power, and energy 
smrage and components. 

(!JnID 1 

The contents of this  ~ l u m n  axa divided i n to  four sections: Abstracts, Sub jec t  Iadex, AUtbot 

T o p i c s  dealt w i t h  in these papers include: solar s t e r i l i z a t i o n  of aedical 

~ ~ 7 7  m a g  PROCZZZINGS OF TRE .REGIONAL PROFESSIONAL ENERGY SEMIZJAR 

(vemont Inerqy %sources, Waltsfialdl , 434 p., 1976, CONF-7509143 
.Andrew 8 .  Bhapiro, ?resident of Verxmnt En- Resources, presented the opening remarks a t  

tha seminar followed Sy soam aanoucanenta by &Nr. Andy Greenfield. The prerantations by % b a t  
.XLtcfiell, 2auL London. B e r b e r ,  CSabot, and 3r. Warren E. Donelly reviewed some economic, Legal, and 
enPironmental aspects of e n u g y .  Tha luncheon s p a s k u ,  John P. Ebcrhard, AIA,  spoke on "An -Archi- 
tectrtral View of Energy Conservation." Governor T3amas P. S a b n  opened the n e x t  session w i t h  some 
ccnnnents on enerriy folioorad by ?resentations by Stata Energy ofZicers fmm Vurmont, ?lew Bampshire, 
an& .Maine. Xahet-, M g s a e d ,  ZRDA. and Ohilpott, PA, presented additional energy informa- 
tion- E.3. Xalkar,  V-nt Dep-t of Forests and Parks, sdoke on '8.nafi.t to Por(Ut o f  Large- 
Scale Use of Wood as Energy Souye.' 
qrow on "Wood C5ip Comb-t ion.  P.M. triPq, University of V e m m n t ,  spoke on 'wood mag C o m b U t i O n  
in Sugaring Process: o t & u  papers iacludd Tow a:, W e s + i n g  by David White: 'Wood r~ Burr)=, 
Jolrn C a l b o o n :  Explaaa+ion of m ' s  Enrtgy S-ator, T a t e x  BaLc&: P r i v a t a  ttl. Gov&mmantal Fhancinq 
fct New Eaergy Systmaa, George Zrb; What Cao. B e  Done in the Meantime, Arthur G. Atkbson: and some 
building hints by Gerard Snyder, m. wur additio~al papers ara The Conversion of m e m p e r a t u r e  
Zeaf LqtQ Elect-icify f r o m  .ay Warn- B e a t  Soura, Georga Erb: Solat Cullection and xeat Storaga in 
3uildings,  3-e ;indamon: a review p a w  on wind power, David Sellers: and Biqh-EfZiciency Wood- 
Z u x a i a g  S t o w ,  k c a n  s-. TUO ratker lanqthy reports ara included in these proceedings: (11 
*& State of VerP)nt's report "GovefiQr4s Task Form on mod as a Sowca of Enarqy'; and (2 )  "The 
Feasibi l i ty  of Ganeraag E l e c t r i c i t y  in the S t a t e  of V-t Using Wood A8 a PUal', by 3. Phi l l i p  
?rich and P e t e r  8.  B a r u r  of S.o.a. as80ciatat1, Inc., Stows, VT. 

(ZmNOMIC. LEGAL, mXON- ASPECTS, tCOOD-€NERGZI 

?rofosoor Edward EIufZ, Univeristy of m e ,  addressed the 

Orational Academy of Scaencas - X a t i o - 1  Research Cauncfi, Washington, DC), 6 0  ?., EX-764-10-  
3784 ?8-263595/1, 3371-24633 
A&: ?PTfS 

The nation's mmqy fut- was studied -ait i l  speci+ conaideration of t3e role  of mclear P0w.r 
in t3e context o f  aita-t i~ Appropriate roles  of a u c l a u  aad al tarnat ive anergy 
spstscnu in th. na+jgnls urargp f u m ,  with a focrzr ou t&m period be- 1985 and 2010, are des- 
c--ihad. Energy con-tion urd -, s-ly and U w u y  system, risks and impacts o f  varioua 
-very and and-ue wit-, and a1taroa-m futuro anergy scenarios ara considered. 

sys+.mrr. 

(cax?E!Rm -, ENEXOI-WLICY) 
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5277 10092 SELECZED PAPERS FROM X CONFERENC2 Z N T I T X Z D  FOCUSIXG ON ENERGf, JANUARY 22-23, 1976 

(Kentucky Univ., Larinpton, W ,  32 p., Dec 1976, IMMR24443-76, PB-263 aOO/SWE 
Contents: Design with climate: -A program f o r  solar heating and cooling of SuildLngs; 

?hysical a l an t  aaintenance and operations a t  the University or' .xinnesota: %re insulation can 
increase energy consumption; Computar enerqy analysis for sxisting Suildinqs: Exploding some 
q t h s  about building energy use. 

( CLWrn, COMPUTER rnNAL'IS IS ) 

ST77 10093 STUDY OF W C T R I C X L  ";NE= USAGE IN T5E PUBLIC SERVICX ELECTXXC WD GLS C0.r 
SEXVICZ TEBRITO RY, STATE OF NEW JERSEY PRZPARSD FOR TBE DEPARTMENT OF THE PUBLIC 
ADVWLTZ, DMSION O F  iW!E COUNSEL PIXAL REPORT 

( D u b i n - B l o U I m  XI8ociates. P.C., New York, NYI, 1976, EDB-77:036206 
In January 1976, the PSE and C Co. applied f o r  a rate increase of 25 p r c e n t  f o r  a l l e l e c -  

tzic and gas serPice. Justification was based mainly on a load forecast  indica+ing e l e c t r i c a l  
energy demand would increase about 4.1 p u c e n t  p s r  y e a t  over the n e x t  15 y e a r s .  The Xew Jersey 
Department of Public Advocate, Division of Rate Council questioned the necessity f o r  building 
the new p l a n t s  required, t&ereby qrustioning the necassity for  ra is ing the needed cap i t a l  and 
consequently the necessity for th is  rate increase. ~ubin-~loanu ~ l s o c f a t e s  were requested t o  
investigate t w o  questions: 
for t he i r  generating plant construction program "correct?* and (B) '&at al ternat ives  exist that 
could modiPf the need for  constructing these generating plants? In order to evaluate the U+fl- 
i t y ' s  load forecast, 3ubin-Bloom Associates prepared i n  independent load forecast %asad Upon 
a "business as  usual" set of asstrmptions. In order to  determine the effectiveness of C e r t a a  
al ternatives,  additional forecasts assuming a concerted energy conservation program. wide-scale 
use of solar  energy and iatensiva use of total energy andco-qanaratioaplants ware prepared. 

(EIIERGY CONSERVATICN, REGULAZXarOS) 

(A) Is the load forbeast submittad by th. u t i l i t y  as j u r t i f i ca t ion  

ST77 10094 STUDY OP EXISTING 2NERcp USAGE ON LONG ISLAND AND THP! IHp.9cT O F  ENERGY CONSERVA- 
TION, SOLAR ENERGY, TWTAL EHEXG!f AND W I N D  SYS- ON FoTmtE 3EQUI- 

(Dubin-andell-Bloonr Associates; New York, NY), Oct 31, 1975, a-21425, EDB-77:064491 
In i974, 'Ihe Long Island Lighting Campany (LZI.03) rubmittad an application requmsti?g pat-  

mission t o  construct tu0 n.w nuclear powrr planta a t  LILCO'o Janmsport S i t e  i n  S u f f o u  County, 
New York. LIXO's currant planr cal l  fo r  compleaon of Jamsport Ut 1 in 1982, w i t h  JarP.8gort 
unit 2 in operation by 1984. A t  the present  time, LILCO is conatructbq a 0 2 0 M  nuclear- 
powered plant at its Shorahaor rat. in the towa of Erookh.91~1, about h n l v e  mile8 vra t  of tho 
proposed Janrspor+ reactors. The i n i t i a t i o n  OF tfu study i s  a d ; F r . c t r e s ~ n s e b y S u f f o ~ C o u n ~  
to  explore tvo fundaamntal gurstioru: (1) w i l l  additionalcao+rkl-genuatingcapacity, total ing 
2300 mW be neuLad on Long Island fmm 1982 and 1984 a f t u  the Shormhm plant  is b u i l t ,  as L U C O  
has concludad? (2 )  Even if energy r-w v u 8  to g t o v  beyond LuCO's bastallad Md f k m  
capacity a f a r  Shorohm is b u i l t ,  is the construction of additional auclear-mered central- 
qenerating p l a n t s  the only ?rac*dcal way to provide for future noadd, as LXLCO has also con- 
cluded? 
+sol  cummissionad Oubin-Uindall-~loonr Associates, P.C., in February o f  1975 to a88a.S the 
energy forecaat upon which LILCO has b u d  its planniaq for  future f a c i l i t i e s  and to prepare 
a l t o m a t i n  estimates of e l e c t r i c a l  pawar r e q m t s  f o r  1975 to 1995. In  addition. LXWA Wag 
codss ionod  to' identify and quantity the p t a n t i a l  rmduction in peak loads and savings Fn an- 
nual electzical energy consumption by alt.mativm muis of umoting fuhrre rsquisemnts - other 
than by the cons- 'on of new nuclear central  g e n u a t i n g  plants ,  o r  other than r y s t m  which 
i f  substituted for nuclear power plants, w o u l d  simply result in the consumption of mora Zossil 
fuels. The results of the assessmat are presented. 

(FEASIBILITY-STUDIES , REGIONAL-ANALYSIS) 

20 ausoru: t h a w  bruic quutions,  the Suffolk County m a t  of Environnmntal Con- 

ST77 10095 W0-G S t S S I m  P- AT m m  O? T!!E OPRDI (PMIAMICXIC?U USfa o? 
EI0C-G ASSOCZATIOXS), llth, 1976 

Anon, (Union Panam de Asoc da Iaq, Montmvidao, Urrtqorry), hab Aptasentadas a Con0 dr UPAD1 
(union PMM de Asoc & Ing) , 14th.  io de ~aneito,  Bradl, act  3-8, 1976, Pub1 by Fad B r a 8  de 
Aasoc & Ea?, -9razi1, V 4:1444,  1976, In English. Spanish and Portuquese 

Procudings includes 56 papars covmrfng a v a r i m t y  of problems i n  the following esW.neerlng 
field.: food engineering; economic urd infomatiion urqinnring: exvimnmmn+al enqineering; 
rssidmntial enginnrinq: induatrial  engineering and enerqy resourass: contribution of indus- 
t-ial angiceer-q and energy resources to tbe int8qzat.d developnunt in the countries of -he 
Americas: engineering and the gavrrnnmntal d.cirion8r and human engineering. 

(ENERGY CONSERVATION) 

ST77 10096 REPORT OF THE EZXTROLYTIC IITDUSTRXES FOR TBE YEAR 1975 

Argade, S.D., Leitz, ?.3., (Basf Wyandotte C a r p - ,  IW, J. EhctZoc!!am. SOC., V 124:12C-29C, 
!11. Jan 1977, EO~-77:061596 
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Data are presented on anergy resources and elec-zfc ?ower generation i n t h e  iJ.S.*heneed 
for Federal grograms to  achieve Less dependence on imported Jetroleum. the sole of fossil-fuel, 
hydro, and nuclear power plants in  gower generation, and +de outlook for  p o w e r  fromsolidwasta 
cmbustion, geothermal resouzces and solar  energy are  discussed. 

(ECONOXICS , ENERGY-SOURCZS) 

ST77 10097 NU- POWER, COAL MD ENERGY CONSERVATION SPECIAL REPOR3 

Auer, P . L . ,  Kanne, AS., Yu. O.S., (Electric Power .Research Iast., P a l 0  Alto, CX), Yar 1976, 

X proqranmirq model is wed to explore options by which the U.S. aay r ea l i s t i ca l ly  9ove 
from its dependence on oiL and gas to a more divers i f ied anarqy economy based on nuciear power 
and/or coal. Supply options considered are: d i tec t  combustion of coaL; conversion of coal t o  
3ynthetic fuels: petroleumr natural gas and o i l  shale tesoUIce8: nuclear energy fromlightwatex 
and fast breeder reactors: hydrogen v i a  e lectrolysis ;  s o h i  power; and fusion. 

(E?JEWf-POLr(Sy. .yBTBEMATTcAL MODELS) 

?B-251262, EDB-77:036114 

ST77 10098 XCCIDEWK AND UNSOIEDULZD EITEloTs ASSOCIATED WITS NON-NUCLEAR ENERG!! RESOURCSS AND 
TPCEXOLOGX 

3 1 ~ s ~ .  C., C l i f i o r d ,  Goldgraben, G., Graf-Xabster, E., .Xridcenberger, X., (.-RE Cor?. , 

Accidents and unscheduled events asaociatedwrthnon-nucleaxanergy resources and technology 
are rcentazied for  eacn stap i n  the energy cycle. Both natural and ant?lropoaenrc causes of 
accidents o r  unscfsaduled events a m  considered. Data concsmmq theseaccidents areswmarued.  
Z s t l m a t e s  of frequency and severity are praseatad for  a l l  accidants. ?5e energy systems dis- 
cussed are coal ,  oil, n a t e  gaa, UIG. hydrodecurc ,  wrhermaL, oil shale and Solas energy. 

X C I , ~ ~ ,  V A ) ,  293 ?., F- 1977, :m-6a .  E P A / ~ o o / ~ - ~ / o ~ ~ ,  PS-265 3wam 

ET77 10099 ZLZcrxICdZTY SUPPGY IXDUSTRY: YESTEBDAY, TODAY TOElDRROW 

300th. E.S., ?roc. last. E l e c t r .  Zng. (London), V 124:l-16, N1, Jan 1977, EDB-77:060903 
The enginerring aspacts of the e l e c t r i c i t y  supply industry b the past, prssent and fut-xe 

a re  discussed. The f i r s t  part considers the inmediate prewar years  when a l e e z i c i t y  was sup- 
?lied by widely varying undertakings, Aspects o f  genetation, transmission d is t r ibu t ion  and 
utilization are considered i n  tura and cornpatisons are made w i t h  the preaeat day w b r e  appro- 
priate.  The o(Cc0IIIf m ' n deals w i t h  topics whici! a r m  o f  major importaaca and inurest to- 
day vib& a kid UstoricaL detralopmnt being given vhua relevant, P a t t i c u h z  at tant ion is 
afforded to  the urpstgrid, tha 1- qan8ra+inq nuclear  jmwer, t5r exeloaion in l ight-  
current enginomring tochaiques and .guiplp.nt and to  the ne- of the cutomor aad his 'aes 
fo r  e l ec t r i c i ty .  In the ffnaL p a r t .  an atteugit is &e to look into the future- Aftex con- 
sidorinq *&e prospects for  elaccaici ty  saler and the avai lab i l i ty  o f  various forms of  e n e m ,  
a review and assessment a m  mrdr of the ehct r ic i ty-genera t ion  options ogra to iadnst-y. 
The ? o e s i b i l i t i e s  for +fir traasmirsion and distribution o f  this energy are d i s ~ s s e d ,  
and the uses to whi& elecfticity might be put  are br i e f ly  reviewed. 

(UNITED-EINGDOM, WIIJg,  ECo1oorpCS) 

arainard,  J.?. , MUIZSOD, J.S. ~alordo~ o.?. , (Braolrhaven National Lab., 'JPton, Ny) I Nov 1976, 
3~~-50580, m3-77:051a34 

This brier'ing book is &signad to give a concise overview of t!!e facts of t!ae energy 
s i t u a e o n  in Xeu angland and of attitudes within the region towards CuIZMteneF3YiSSUeS. - m y  
of central p m b l w  of 0.s. policy are aanifested in ti% reqion in a q i f i e d  form. 
The region entered the pmriod of energy sixorages and inmarr ing pricas in an aconomically 
declining c3nditiw, HMrrfacturinq a ~ t i p i t y  and jobs -re being lost to other ragions of the  
country and persand in-- vu ~ ~ i n g  a t  r iq i i f ican t ly  slawu rates. Eaem pttcas  ware 
already high in 1970, 30 p e t e . n t  high- *an t h m  rest o f  the  cotmtry. 
crease to 38 peucsat  by 1974. with assontially 110 tndlgcmous energy resaurces, Neu England f?l 
an energy-importing rwion/  amr 60 puc(u l t  of  t!ie f n d s  it COM-S is imported fram abroad. 
Alt!xouqh the  future supply of to the togaon is critically dependant on energy resource 
gol ic ies ,  policiag refatad for to coal and o i l  shale development. -&e region's con- 
cerns cluster -d pol ic ies  & *-ologies and are 9erCaived to have a =re direct heact 
cn its energy welfare. 
development and io genera, the pri- of energy to the region are ?aramount issues of concern 
and &&ate. 

The &fferanCm vauld in- 

T~US, energy c o n s m t i o n ,  solar energy, nuclest F ,  offshore o i l  

x 3- Englad anergy golicy is discussad in an appendix. 

(EC3N0811fCSt ZXERGY-CONSERVATXON, mP.G!!-POLIC!, SNERG!C-SOU~S , ZN'VS?.ONMENT%-S~-:E1",CPS) 

ST77 10101 3-R FOR POL*- 



A review Of energy resources Fs tollowed by an analysis Of t!m energy u t i l i za t ion  and 
consemt ion  i n  polymar and a l a s t i c s  industries. 
inc-oauction; Jew Sources of energy: old Li-g coal: coal-o-chemicals: a ao iar  f l a i r :  deep 
heat: ?olymets Wered by the w i n d ;  snerqy data; snergy of g o l w r i z a t i o n ;  heating and cooling 
of mlds: cOnCluSiOn. 
processing bdustrles are included.  

*.e subject is discussed under headings - 
Statist ical  data related t o  the use of energy by aolymer and plastics 

(PLASTICS m s m y r  -%NUFACTUP3 CONSERVATION) 

ST77 10102 .XOEITANA mRGX BOSITION PAPER: A &OPJTMIA -RCi!l ADVISORY COUXCIL STAET W O R T  

Clack, T.E. Jr., (.nbntana Enerqy Advisory Council, H e l e n a .  mT), June 1976, NP-21224, ZDB-77: 
036133 

The paper was v r i t t e n  in an a-t to win the analysis of -e energy isoue that muat 
precede  formulatloa of policy. 
law-sulfur coal, i s  perceived a8 a of f-1 by a highly enugy-consumptive and energy- 
dependMt nation. 
q w s  by which t?u coal is to  be developad and convertad to more usable f o r m  of energy and 
the r ide atfacts as8ociat.d w i t l a  thrm techniques, are potentially destructive of eSSmQtaa1 
social ,  a ~ o ~ a r i c  and natural systems. Tachnoloqfos to develop thase energy sources ham not 
b a a  S t u d i d ,  but 9- at0 baing t0 d.Ve1op the energy sources, QrthapS On S i f . .  D a t a  
and a Sriaf discrrr8ion Of Mntaxm's -8- nsarvas, production and co8mrtmp+fon kta Qrasa8trd 
i n  Caagter TI. 
st -a ints  on enorqy devalopnmt in  a t ana - -na tu t a l  resource constraints,  capital constraints,  
mnpower constraints, market concerns, technologicat const-aintr, g l i c y  and l a w ,  and pubJ.ic 
doman and attitudes-are discussed i n  Chpter  m. Claptar v idantifie. -h range of energy 
sourcus and technoloqicsl altunatfves available for consideration by mntana. Chapter V I  aro- 
vides an i a fmduez ion  to scrim major effects of energy industr ia l izat ion inMontana. C3aQtermf 
discussea same vital and un8nswored quest io~u t a g a r d i a g  energy develo-nt. These discussions 
addrass resourem allocation, th. .Yon- Life style, t!le role of the pubLrc i n  determining .xontana 
energy policy, the ro l e  of stat. gomuamant in dstanniaiag energy &velopmcm+, and t!!e natura 
and duration o f  en- resourca davelopmant. Tha final chapter suggests the need f o r  a iormal 
s t a b  enmtgy plicy, w h a t  that policy should addmm8, and how it caa be dav8loW. 

:4on+ana. -lain by -sa quantities of eaaily sttipgable, 

The twfini- .%ntaxm is confronted by a0 -ate showga of n a t u r a l  gas. 

Tvo projections of energy d.ve1oplp.nt are presented in Chaptar III. Can- 

(ECOLCGY, E N E E u i y - C O p f s E ~ T I o H .  E - P O L X C Y ,  B - S O F T R C E ,  ~ ~ R O N M E N T A L - % P F E C = S ,  GOVERN- 
w - P O L I C I E S ,  LAW, SOCIO-€COUOMIC-QARSr  WE401 

ST77 10104 iu#D IdM) POLICES 

Daniel, G.E., (Udmrs i ty  CoU. of W a l e s ,  Ab.rps+wpth, A u s t r a l i a ) ,  J. Inr t .  Ful, V49rl15-122, 
~ 4 0 0 ,  SeQt 1976, ~DB=77:0!51868 

waod/the developmnt of synthetic chdca3.s b . g m  vhmn difficulties arose to provide ctleap and 
abundant supplies of foot, -st, -1, cottoa, oils, fats, r u b e  and alcohol- R e  than wsaa 
t!! quastion: should emrqy and land use policies cuntinw in line with t h i s  !Iistorical ';rand, 
and i n  the expectation that t h m  enuqy k r d u s t r i u  will be able to maat the m r l d ' s  demands f o r  
-%el and m r ,  while the land-- indust-Lea coacsatrata on serkaaag to amat tha d-nds f o r  
food and n a t u r a l  mtuials/ar should an a-t be mrdr to rwmrse tha U S t o r f C a l  procesa and 
seek t o  dmvelop tha Id-use Fndwtries 90 that t h r y  caa Off8.t tha productfon deffaiencios 
of tha enargy industzfu. Thr first altsrnreim i a  discruad in relation to tha n a d 8  of the 
United KinqQp. Thr ismxu arm rrrafnd in relation to thr futurm exturdinq over UI n e  40 
y e u a  or so. 
adrqp.cy of p n u D t  eaugy policiu in P i a  and fhr land- finplicationa o f  eonvmtioxml flu1 
rhortaqu and t&a posaibflitims of b e r e a d  usm of solar anargy. 

@~.=~~-c-TIoN* - mrscrr R.CVWTIOUS, t n m m - m )  

The au-r c i t e s  the scanuio whrn a m  coal iadustry MS dap.1oQ.d dum to shortages of 

The F n t r r r r l . t f o ~ b i p ~  of enugy  aud Lurd-usm policiaa hta considrt.d w i t h  the 

Denton, Z.D., Glanvilla, R., GlidQn, B.J., HuTfson. P.L., HotcSkiss, R.C., Rughas, EA., 
Swift-Book, D.T., Wrightr J . X . ,  (Central Elactxicity Gonuating Soard, London. Fagland) , 1976. 
Ea, ?ran. and PublicLty Offica, Sudbury Houaa, 15 Nmqate St., London, Enqland, PClA 7AU, 

Apart fmm fossil fuels and nuclear energy, f i n  main a l t e rna t ive  sources of power for  
aloc-zicity ganeration are: tha sun, the wind, the waves, U e  tides and the h e a t  inside 
a-t. Each hu exapioed for  its :elevance to the anergy s i tua t ion  in a r i t a i n  and L? 
?ar t icular  '-o 
as directly competitive w i t h  aucleu power, p r a o i d d  that nuclear piifills ?resent ~ p e a s t i o n s .  
AS an insurance agaiast unformseon delays in tho nuclear pmuram. :?awaver, one o r  two of the 

-VB-77 ~ 0 3 6 2 1 7  

t ~ a ' s  raqrriranuats as an ehct- icu u t i l i t y .  xona .amergas from the axdysis  
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options ;yrv w e l l  be worth closer consideration, 9articularI.I wave F w e r ,  f o r  which B r i t a i n , i s  
favorably placed. 
of the C3Gi3, in t!le area of domestic r a t e r  heating. Wind aower, despite a e  windiness of &de 
J r i t i s h  Isles, suffers  in gract ice  from a low Load fac tor ,  which xould qreatfg rnflate the cqital 
cost. Geothermal p o w a t  in  arltain, geologically one of the mast stable ?arts of the world, 
appears to  b 8  available o n l y  a t  dep- too great  to be ?rese.ntly a t t r ac t ive  f o r  elecL-icity 
generation. F i n a l l y ,  tidal p e r ,  although technica l ly  available in l imited amounts, again 
s d f e r s  fzom high cap i t a l  costs. 

The best: immediate arospact f o r  u s i n g  s o l a r e n e r q  f a l l sou t s ide  theprovlnce 

(CO~WARATIVE-EvALuATfONS I ECONQMICS FEBS1BILZ.Z. STUDIES I TIDAL-POWER, ~ I T E D - K I X ~ ,  WAVE- 
BOWER, BIOMASS) 

ST77 10106 PRESENT SOLUTIOMS AM) FUTUBE PRL)SPECTS FOR TBE PQWER SVPPLX OF SELF- 
~ C o n M I m I ~ W  STATIONS 

Deseasnea, J.P. ,  a v .  Gan, EIenztr. ,  v85:510-520, N6, June 1976, EDB-77:054969, IA French 
The data concerning tba del ica te  problm raised by isolated or remote plants on ?owor 

dis t r ibu t ion  n a m r k o  are recalled and the present conventional sol~tiolrs , L. e. ; cells I aat ter ias .  
'~srmoelectric geLULtatars, closui-loop operatad turSo-generators and generating sets are Z i r s t  
considaretd. i- solut ionsare  then discussed. Wng ts-, more p u t i c u l a r l y ,  the  st=ess 1s 
Laidon aeroqenarators and photoMltaic (solax) cells. Put- p t o s Q e c t s  O Q U n  to new sokataons 
and the corresponding p i l o t  bvelopmants are considered in conclusion 

(COMPARATIVE-EVALUATIONS I WIM) I PBOTOMLTAICS) 

D O A I .  D .W. ,  .UUer, C - F - ,  ( U i o r n i a  m v . ,  Livesmxe, CAI, Dec 8 r  1976,  UCID-17343, EOB-77: 
054669 
XTIS 54.00 

sending team6 from *a Lauzence Livar?aore Laboratory on wek-lonq ffald -&ps every t'ro months 
to test the ef iectivenesa of dir3ct mat!m& of transferring tscfvlology in2ormation from Federal 
sources to c i a a n  climats. The team was questioned primariTy on noa-eastgp aatters and the 
enerqy questions asked ralated zmstly to individuals or s m a l l  industries. The teamrhsoonded tO 
Ll questions and found that a vide range of knowledge was more effective than naving a sequanca 
Of experts. Hawaiians coluidared CUITS~+ major ZXDA pmjaccs to ba kral.evant to  their: needs. 
The tea% uas amat suceessfrrl on a 0lulteOLL. barb becaosr large graups and state agencies tend 
to be zmre policp-t&aa action-ientad. 
also learned ttut their vis i ta  g e n u a t d  taa a s  zsmuy  inquiries a s w u a r e c e r v u i ~ s o l i c i t e d  
by the l a l # r a ~ r y .  ,*st -ea iavolvrd biomass and uu o f  a q r i d t u r a l  =seas , solar energy, 
and transportation. An importam optributian of tbe team's workshops vas linking graups to 
work t0gath.r on cozrmmn problems. An append+ lists the subjects of queries and tius names and 
acidresses of consortium p a h i c i p a u t s  and haraLtn contracts. 

(BIO.WGs,  ENEBIN-SOURCES. --R) 

A one-year t ~ l o g p t r ~ f e r  p r o j e c t  bvolvLpg E$DA installations and Hawaii consisted of 

P e r s o a a l  follomq was considered esse+a.L. me team 



A description is presented of investigations wnicb have been conaucted in  West GsrmaaY 
with the o b j e c ~ v e  t o  sxplore poss ib i l i t i e s  concerning a saving. of en- Sy various aQ?rOaCheS 
at tent ion is given to  the inprovement OF tibe efficiency of energetic process, =ie=eductionof 
the anergy intensity i n  the case of household devices. the heating systems, LfeUti~iZatiOnof 
solar energy for heating and hot-water supply applications, ~ d a p p r o a c n e s t o s a v e  fue l  in3LOtOr- 
vehicle operation. 

(ENERGI--OtOGp, HEAT-PmS, D Y - C O N S E R V A T I O N )  

Planagan, V., (Elecuic i ty  Supply Joard, Ireland), P a g m n  press, oxford, O'.%ngain, E., 
O'Toole, C.P., 1976, EDB-77:06.1019 

S a m  of tha factors SQeCrfic to the introduction of nuclearaowerin 1relandaredesc:fbed. 
The need to diversify from importad o i l  is discuasd  a d  t h 0 w s s i b l e r o l e o L o ~ a r o p t i o n s  such 
ad increased ut i l iaat ion of convantional energy, -e dem&p&t 02 ranowable enarq~ sourcas 
(wind, solar and tidal) aad energy consemation. 

(ENERGY POLICY, TIDAL-POweB, WIXD) 

ST77 10111 ELECTXSCITP AND 21IE "GAP' 

Grainer, P.S., (Edison Electric Ins t i t u t e ,  Xew York. NY), AS- Journal, Vl9:30-32, -Xar 1977, 
A77 - 2 7 8 90 
out  by elect-ic utility cempanies acroaa tho U.S. for investigating the potent ia l  of solat 
energy, geotharmkt enugy, wind power and fusion p o w u  as energy sourcas o f  the future. The 
a h s  of the Sdison ElocL-ic Znstitute conservation and en- rnanagmnant efforts a re  outlined. 
The =ass anum analysia c-tarprogram is zmatioaed, which is a c0nquteriz.d mmtfrod f o r  
COIDpsting thm enuqy requiremmntt of a building u s b q  alternate rP.chanical/electricaL S y s t m .  
It allows the d8signu t o  -e total building energy usage and demand for  each such systam, 
using any c-iuation of a v a i h b h  arrergy soUZF.8. 

(QKem-PROGBAII .  W I N D .  E ( 4 E g I i y ~ L o c p ,  E L O E B C P - C O N S E )  

The oaper gives a b r i e f  summuy of sonn of  the main projects being organized and curied 

ST77 10112 A DIREECPbRY OP COMPUTXZ SO- APPTJcxTI0108 

Groonu. D.W., (NTIS, Sptfirgfirld, VA), 75 p., Apr 1977, PB-264 2 0 0 / ~  
Tho -utar aroqramm o r ~ ~ e c ~ u t e r p ~ g r a r P d o c u m u r ~ t i o n w h i c f r a r e c i t . d F n ~ i s ~ ~ c t 0 ~  

have beaa developed for a varlety of applications la the f i e l d  of en-. The cited canputs 
softwan h c l u d u  agplCcrrtioru in solar e a u g y ,  pet ro lam resourcms, ba t t e r i e s ,  aloctrohydro- 
dynamic generators. m8qnmtohy- generators, naturalqaa,  nuclearf iss ion,nuciear  !!usLon. 
h y d r o e l e c t r i c  puer psodwtion and 9.0- enorgy. 
ued for rinmlation a d  amdsling, CLlctalatfOru of f u t u r m  en- requirumnts.  calculations of 
en- consumtion mouuraa, and computaeions of ecuuomic coxuiduations of en- systems. 

The cumpatar roftrrata cf tu l  has hour 

( c o r n  P-v S m O U r  .%-, --CONSEEVATIUNv ECONOMIC) 

G u s t a i u m ,  J.P. ,  Whu, H., Wing. 3., (Donu8ti~ and &trmr+ional Businasm Administeation, 
Washingma, O C ) ,  L74 p . ,  Jan 20, L977, OIBA/EAD-77/1, Pa-266 240/1we 

rata. These balancms taka into account dcclinkrg U . S .  and msld oil and gas ramarms and 
This report p r o j e c t s  future 0.S. energy balanca8 basad on a 1.2t par capi ta  energy growth 

l i d t a t i O l U  OLI fU8l SUb8~tUtabifity. 

(1.28-PtB-CBoITh ~ - c a o w n t - R A T E )  
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The Bauer br ief ly  reviews the arincipal new concepts L? fuel  conversion ezficiency in 
slect=Fc power generation and solar and geotheraal energy and their 2otontial svironmental  
problems. a d i s c a s i o n  follows of t h e  SPA research Brogram now being ini t ia ted.  riesults inai-  
cate that generation of "conventional" p o l l u t a n t s  will Se Less due to increased conversion- 
a f f i c i a n q  and hpmved Combustion and waste treatment technology, but?roblemsvit!awastes irom 
geothemal  energy nay be very se-18fe. Solar energy conversion m y  have other adverse environ- 
zental impacts. I 

I 

H a r t a e t t ,  J.P., (Iuinoio,  University, Qicaqa, IL), In Alternative Energy Sourcas, p. 19-38, 
1976. Academ%c Press, Inc., Neu York, NY, ~smis~hem Publishinq Corp., 3ashiaqton, DC, A77-31467 
13-44, A77-31469 

World enerqy consumption p a t t u n s  are examined and the fuals used for energy durlag t!e t i m e  
2rom 1950 to 1910 are conridareti. An investigation ir conducted regarding the d i s t r ibu t ion  of 
energy rasourcas, taking iatd accouat rasa.zes of  natural gas and o i l  , coal resources, heat 
resources, oil shale and hitumiaow saada, uranium reserves, hyar0 rasourcesr geotharmal re- 
sources, solar ansrgy, tfQl power, w i n d  mar and ocean themal gradients. Attantion is also 
given to postembargo energy projections and tho energy program in the U.S. 

I 

I 

X a r t a e t t ,  S.?., (Illinois, Univatsity, C3icaq0, a), 335 9 . .  L976, AcadamAc ?r:Bsa, Inc., New 
Y O r k ,  a, Semisphere P u b l i s h i n g  Corn., W a s h h q e m ,  DC, For Individual. Items Sem A77-35468 to 
X77-31475, X77-31467 

The place  aad tole of variaua enerqy rawurc8s in energetics of the future io considesmi 
along wit!! the case for  alternative en- sources, energy development and related fJl??!EsCO 
a c t i v i u e s ,  applications of f l u d i z e d  b& in coal technologp, coa l  gasiffcation, and aolar- 
tiiermal energy systems. Attention Fs also given to the French CIRS 1000 kW solar  furnace, 
solar-daermal~ez systems, iraat and mars transfar in the earth, and present and PutuIe 
of qeot!aermal pmer uti l izat ion.  

ST77 10119 STXBLB RE!souRczs 
BeSZIan, S.W., Cannon, J.S., (fnform, a c e ,  NOW York, NY), 1976, memgy Futurus: rpdrtitrp and the 
Xew Technologies, EDS-77:049869 

and cooling, s o h  cells, solar tfiermdl. electric conversaon, ocean t h e n n a l e l e c a i c  conversionr 
wzsd generators. nuclear fusion and hydrogen productLon. Each of  +de seven chapters  consasts 
of two ?arts-= overrrfar or general in~xmiuctaoa to the statu of the tsdmology, followed by 

marizea data oa the tachnobqy, t i x m  enoiroplpmtkt *actr the history, obstacles toconnnercib 
ration, Federal & ptfoa t .  pm-, and a b r i e f  proqnoaas of the technology's future- 

( G c m E m  ?owcxEs, BEBTInG, ---, #POD. TEC8NOLOCY-aSSESSzm3T) 

W S8Ct-r section f, m i z c l s  informa+ion on nodepletable  resources of solar  h e a t i n g  

Z r O m  3 fo 34 i n d i v i d u a l  QMffleS Of COmpaaieS' pZQl0CtJ h tha t e d l U O l O g y .  The 0VO-W SUID- 

ST77 10120 C3RSENT PRO- IB BoEI(clt -MEST AMI POeREy SCIESCZS 

~-b, 0 . .  meqatfka (P-W), v z i : 6 2 - m r  pab 1977, m - n a a 2 ,  ~a czecfi 
A qualitativa summy is presented of war~dwide energy problem6 and opportunities, acknov- 

h d g h q  current emphasis on electrical anstgy aa khe aost  universal and most ver sa t i l e  form of 
usable energy. A brief historical operp10w a d  promotion of c y b e r n e t i c s  is followed by com- 
aarisono of forms of anem s o u ~ ~ a s  and energy production in recent decades, with at tent ion LCO 
mora recent ocobgical concerns. The f ini teness  of en- resources, --onentially growing 
energy demands, a d  new methods of energy production and e n e m  conversion are outlined: nuclear 
f iss ion mer, thermonuclear fuoion research, qaoth-1 heat, utilizatlonor'thermaldi~.f2ren- 
tids,  Solar energy, wind power, h y d r o e l e c t r i c  Wwer, ref lact ian ofsolarenercjy7iamicrasaves 

Selec+zon of appmpriata valtaqa 
levels E?= mer wi& is d i s c q s s w .  

satellite o r b i t  arrd c-ttiltion of wastes are mentioned. 

(ECDNOMIC , mmzz-woRLDwimz, CPS~RNETICS, WI?JD 

3 
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122-124. T h e  present contribution deals wit!!: A) Glacier govet plants and OptbiSt iC 
of lookinq a t  a e i r  re l izab i l i ty ,  8 )  Geothermal ?war stat ions,  c )  Util izatron of solat energ 
and D) The principles and the present state of technology concerning fue l  calls. 
followad by a brief description of enargy c o n s w a t i o n  neasuras which refer to new buildings, 
electrical equi-t, to b u l k  COnSUmmrs, the producers and to  t ra3f ic .  

This is t!ae second par t  of an a r t i c l e  t.b first p a r t  of which appeared in  i&Ez 7,1975, 9. 

T3iS is 

(ENERGY-CONSERVATION. GERWAW, -POWER ) 

ST77 10122 POTXTZAL -- AN ANAXXSIS OF WORLD FSERCY TE-OLOGY BOOK 

Zaaward. M., 236 p . ,  1976, Cambridge Udvarsi ty  Press, Cambridgaand Xew Y O r k ,  B77-31825 
PC $14.95 

General conditions concuninq the available enrtgy souscas for  +ha Wrld ' s  4conaW are 
m a d ,  taking into accourit tfra growth in world exmrqy c o n r w t i o n  over tha p u i d  from 1962 
t o  1972. Naw mas of coal are considered along w i t h  aspacts of gasif icat ion and l iquefaction. 
Prospects concarninq a usa of nuclear f i ss ion  ara investigatad, taking into account t b u m a l  
reactors,  breedu toactorr ,  the fun1 cycle, waste managaEent, reactor safaty,  nuclear procan8 
hea t ,  and fue l  tzansfomations. Attencon is also given to  o i l  reaoutces, o i l  shales ,  tar 
3anda. fusion, solar power, geotbennal enarqy, rand power, the u t i l i za t ion  of tha t ides ,  and 
quaations relatad to an ef f ic ien t  use of available fuels. 

(ENERGY POLIC!, TIDEPOWER, wxm, TnERmL-wwER) 

ST77 10123 PACTORS I N  THE PLANNING O F  A NATIONAL I N F O ~ T I O N  SYSTEM FOR ENERGY 
FINAL RewRT 

Kuipers, J.U., Tho-*, R.'R., L a n ~ a s t a r ~  i p . ~ . ,  (QEI, u., Wford, ~ Y A ) ,  224 p.? PE-262003/7 

Avail : NTIS 

intended t3 same th. scientific and tachnical c-tiaa as w a l l  as tha mrnaqrmrnt, t-3- 
nology, indu8tri.l, policy lprking, and tha genaral publlc corponants of th. enugy f ie ld .  
X t  ir amporad that in ordu fo achiave improvemmats kr -ica+ion b e t r r m  i n f O x 7 m t i O n  
c m t i e s  and within - u s e  a r y s t v  be rat up which coqrfras a d l t r i b u t a d  natwork 
of s 8 t n l l i t a  cantors Vie a cmrdbathg h u d q m r t a r s  cmntu. Sa teUf ta  cantars in tha W s t m  
consis t  of Wormation r8aoofco and analysis c e n t u s  (I=) for particular information 
fl(ACS are to be d u i q n a t d  f o r  each dafinad informath3n a r u  Fn tha enatpy f i e l d .  of FntUa8t 
and M to  br rupoluiblm for acquhkrge  org.n;lzbg and nuFa+.inFnq all Lrformr+iOn of intuest  
in a givan arm. 

~ ~ - T z c a a r 0 L o c y ,  WIm) 

?.Opt-6930, NJSP SIS-7f-Uf66e N77-24002 

a national infoxmation s y s t m  f a r  tha ranawabla energy f i a l d  is pt0gos.d. The s y s t m  is 

ST77 10124 NATIONAL PRoGBAll FOR EIDERGP INVESTIGATION 1976 

Lindhout, A.E., ( S t i c h t h g  -actor Centrum N d u l a n d ,  Tha m e ,  O-k), A t 0 - W .  Barr 

of about 40 perceat, then a level l ing off. 
and a f t u  1990 thmrs will be a small amoun+ ftom solar and d n d  ~n.rgy. 
continua to  i n c r a u m ,  but will account for a t  most 20 prrcmt of tha total. Natural qas and 
o i l  w i l l  reach and thrn dadinn.  A coruidrrrbl. amount of matmrialo rmUf ba **.do 

Daw8loglp.nt is continuing on f a s t  uranium-plu- faactors  tharmml utanfum-thotium reactoss,  
and nufloar fusion. corl asad ~+rual gas aZa W g  p r o c ~ u d  beform uu (a.g. -8fOrnwd into 
hydmqma aad nwth.nol ra.p.ceiol.ly). 

(EIOEREP POLICZ, -9, #psD) 

T O O W S 8 e  Vl8~232-238, N9, SeQt 1976, EDB-77:036060. Irr DUtCh 
)2n estimate of (Dutch) anrrgy raqpiranunts up to tha y a u  2000 show8 an Overall incraasa 

Tha contrLbution from *-ad coal will f;lc,re880* 
Atomic enatgy wal l  

ST77 10129 ALTERNATIVE SYSTEMS. A 

Lloyd, T., P e t  W ,  V 31:7,9-10, N361, Jan 1977 

sourca tecfinabgias. 
organic vast. digaster meaann production, haat prmrps , wind genarators and small-scale hydro- 
genarators. 
m a r  a lus  certaan fornu of replaceable p m r .  
mant are reviawad w i t h a n  tha contaxt of a b r a d  ravinu of such ryst.mS. 

x l t sma t iva  enargy syst+au a m  defined as law impact tachnoloqias and/or ranmuable re- 
Exarap1.a of tha first includa domastac mof-mountad solar p a n a l s ,  

%. lattot - renawabla resourcas - includa solar, wmd, vava, t i d a l  and hydro 
Proapacts to r  a l ta rna ta  anugy 3ystam develop- 

(ZNERGY-CONSERVATION , TIDAL-POWER , 'm, HAVc) 

LO 
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ST77 10126 TGT i975-1976: 0VE-d 

Lofstrom, Z . X . ,  ( I n s t i t u t e  o f  Gas Tec.2nology, a i c a g o ,  IL) , Research, Znerqy Economics, Dolicy 
Studies, Education, and Information Services, 1976,  Inst .  of Gas Tecfi., Clbicaqo, ii, SP- 
21316, ZDB-77:053376 

The Ins t i t u re  of Gas Technology conducts a broad :age of energy related programs of 
research, economics, planning, and education fo r  i adus t r j  and qovernmant sponsors. Its staff 
consists of experts in diverse s c i e n t i f i c ,  engineering, and business disciplines.  IGT takes 
an active role  helping shape national energy policies along with the technical groblems. 
Coal gasification, coal conversion to clean l i q u i d  fuels  and synthesis gas for  ammonia o r  
set3anol production, o i l  shale conversion, w a s t e  conversion, solar energy, fuel cells, hydrogen 
energy systems. ocean thermal and w i n d  - ~ l e r g y ,  gas purif icat ion,  and dist r ibut ion equiptent 
research bfh some of their: proqrazm b r i e f ly  described. 
lut ing use of energy i n  h m s ,  commercial buildings and industry is cited.  

(ZCONOMICS EMERGY-CONSE8vATION, ZZJERGY POLICY, E N v f ~ N b S X T A L - E F F E C P S  v EYDR-4ASED-ECONOKl t 

~SEARCB-PROGEIAMS) 

T k e h  research on e f f i c i en t ,  nonpol- 

ST77 10127 -GI! I N  PERSPZCTIVE: AN ORIZNTATZON CONFECZ FOR EDUCATORS 

McKlveen, J.W., (Arizona S t a t e  Univ., Tampa, AZ), 422 a . ,  1976, COXF-760677, ,Xicroficba Copies 
only 

An awareness of energy and tSe pertanant econouuc, environmental, and rrsk/banefit 
considerataon mast  be presented to the p u b l ~ c .  B logical beginnang ? o a t  i9 in %e classroam. 
through knowledgeable and motzvated educators. YE. Carolyn Warner, Superzntendent of P u b l a c  
InsruczAon. State of .Arizona, presented the fFrst  paper, Energy and the Zducator. aapers 
on all aspects o f  energy were -erranted a t  the conference by experts from throuqnout the 
Vnated States. me gaQaS vera: zaergy Zesourcas: Xorld and U.S.X.; Coal Tecanobgy: 
,Kiziang, Energy Genuataon, Wastes, and Envrrommntal Consuiara+rons; rmargy CoaserPauon; 
Arizona's a e r g y  ReWmad and Developmuat: Gas and O i l :  Y a t u r a l  Gas, S.X.G., O i l ,  O i l  Shale, 
and Tar Sands; Geoth- Eaargy berspectiva: Solar Euergy: Solar Technoloqy: Satutal .XadaataoP 
Snvironment; tissaon Thaorp: Attzor~a's 7alo V e r d .  Nuclear Generatton Comgilex;  Cao Cooled 
2eactOrs, Liqurd !.!e- Reactors and Altematavas; Radioactive Wastes: Disposal XLternata7es; 
-actor Safety; Y u c l e u  Safequardt; Furioa Pmu; Genatac and Somatac aadiatron E f f e c t s ;  ca%-gy 
Econormcs; RelacJlon, Philosophy, and 2nesgy: Nuclear Studies i n  Fine A r t s  and Archeology: 
Nucles- X e t . ! ! d s  Aoplied to Aqrtdture and Saod Prorervataon; N u c l e a r  Nethods rp CTlmrnoloqlr: 
Znvrronmental irnplct of Enerqy Generation: aad Risk and Insurance Constduataon - Energy for 
Tomorrw. The t a w  to enargy inrtailauonr conducted during ttm conference and dsnronrtratron 
related to energy axe cated. 

(ECONOXCC, ARSZOU& ~ ~ - c O n S I D E R A T I O H S t  ~ - C O N S E B V A T f O r J )  

.. 

?roc., V 3:8,  See 177-21626 12-44, X77-21661 
A v a i l  :mxs 
upon o i l  and gas toward a aore diversified anergy ecsnomy are discrused. Thr~ugb nonlLneaz 
grOgr?mmiag, -e mdel incorporatss both own- and c=oss-orfce elast ic i tLes of demand. 
w a y ,  at allass  for pti,ce-inducad interfuel substi tution and enarqy conservaaon. Xmoaq che 
supply options studied arm (1) direct cumbuation o f  coal  to  generate e l m i c i t y ,  (2 )  convcf- 
sion of coal to synthetic fuels, (3)  nuclear anergy - f i r s t  from the l i g h t  w a t a r  reac,or and 
later from the fas t  breede r ,  (1) hydro- via an e f f i c i en t  production process; and (5) d i s t an t  
future  teG!acai aptions such as fusion and centzal s t a t ion  solar power (aggregated toqether 
and descraed only as an advanced tecfinology) - 

Some os the options by which the U.S. may mve away from its present heawy dependence 

In this 

( E I o E i l G p - T E ~ O L ,  UXI-STATZS, EtiERGX PQLSCYr SYDIIIXiEIO-BASED-E#ERGX. WDmr E1PERFp-CON- 
S-SOn, ECONOMICS) 

ST77 10129 EtE-m S m  - -ION AMD UTILIZATION FEASIBfLfiy 

-Xeliss, M., (Ke~orscbmgsanJ.aga Jurlich GIBE, Ju&ch, W e s t  Garmany) , Braanstof f-waormo- 
Kraft, v 29:136-L42, Apr L977, 877-31573, SII German 

%est GermMy is m a d .  
p o s s i b i l i t i e s  c o n c ~ ~ g  a -e of a s  anergy source 9 West Garmany are very l i m i t e d .  
f e a s i b a u t y  to u t i l i z e  s o b  radiation is also iaveotlgated. 1t: is e s t h a t e d  &at about 100% 
Of Lie hydroe leea ic  poplat potential  in :?eat Garmany w i l l  b e  stilired in 1985. 
there night be poss ib i l i t i e s  fo r  tecfsnology export in connection w i t h  currently not exploited 
water power r e s o w e s  0u-i- m y .  
energy depends on the solution of energy s t o r a p  problems. Attention is also given to heating 
SYS- l t i l i z i n g  heat p q s  and the employment of f l a t  p l a t e  solar enaryy collectors.  

( E N E R G ! ? - ~ ~ ~ ~ n ~ ,  ='%!pa=, =-?v~*.y, = s = = p W s ,  kT:G, " Z - P ' d ~ )  

The significrurce of *e vatiotle primary energy sources w i t h  respect to a u t i l i z a t i o n  i n  a the C- of geoebarmal energy, it is found that cUffent 
The 

Bowever, 

The large-scale u t i l i za t ion  of the available w i n d  

11 



ST77 10130 E?JERcy SOURCZS FOR TumRRow 
!<aliss, X., (Kernforscfiungsanlaga Juelich G.X.a.3., Garmany), Feasibi l i ty  Studies Of Zeqenata- 
t i ve  Types, 1976, Translatad Prom a G s n w  Paper, ERDA-TR--226, EDB-77:054966 
Avail : NTfS 

T h e  reqenerative sources of solar e n e r q ,  wind, onergy from -de seas, earth h e a t ,  and 
rvmning water were investigated by a consortium of major research instal la t ions.  
were assessed f ixst  on a global basis, then mare specifically fo r  the Garman Federal ;Eaeublic- 
T h i s  p a p e r  sunrmarizes results from ttla complete study, !aut is devoted mos t ly  to an analysis 
OF u t i l i za t ion  of wind energy, using the following topics: 
?otent ia l ,  W i n d  Znergy Instal la t ions and TechnicaLly Useful Totential, u t i l i t y  hsgects. and 
Recomwndationa f o r  Xeseasch and Deoslo-t Work. 

The SOufCeS 

Physical Sasea and ThboreticaL 

(ECONOMICS -ZWIRON~AL-EFFECTS v ~ F E X X B I L I E - S T U D ~ ,  GZRHANY, , 'nm) 

ST77 10131 cxLIwI(NU'S EUE8GX p(IIIJRL 

.%onis, D.N., (Rand Cow., Santa ,Monica, a), 3 1  p . ,  AD-A032221 P-5616, N77-22667 
Avail : NTIS 

facing California, more fully reported in gnuw f i t e r n a t f v u  for  California - Paths to  th. 
Future, R-1793-CSA/RF, and s-ized in sann d a t a i l  in M executive surmarry, R-1793/1-CS;V 
W. The study is concerned w i t h  t!!e problem of an uncertain future. These problenu are  
extraordinarily complex and interprovan. U n d u  conditions of rapid change, the 5 u U  consa- 
quences of policy actions are d i f f i c u l t  t o  p r e d i c t  and policy objectivea are dilfficult t o  
define. In addition, 
involving issues a i  equity among.individuals and regions, and issues of  environment, health, 
safety,  and land use. 
a number of recormnmdationa are gresanted bec8use policy decisions should b e  made on tha basis 
of t??e b a s t  informatian available when the political procass dammads +Amy be sadr. 
br i a t  simmarf presented here  necessarily omits mst of the ra t ionale  fo r  o w  conclusions and 
reconmandations, as w a l l  as a number of subsidiary conclurions. 
consult the f u l l  report fo r  t & a u  additional details. 

This gager praaontr an abridqanVnt of the results of a Rand study on energy Policy issues 

relationships between stata and federal  actions are ?oorly undatstood, 

Simple solutions should not ba expected in such a policy area. ElOWeMf ,  

The 

Zm intuestad rend= should 

(3lEIZGy P O L I C I ,  ENEXGY-CONSERVATION, E K E R F p - T E ~ O & O c Y ,  RWIRCRWENT) 

ST77 10132 WEXVIEW 

Quarlas, J., (Eavimumental P r o t e c t i o n  Agency, Washinpton, DC) , C a Q t U r h l g  t h r  Sua Thmuqh 
Bioconvusion, Eo8-77:047342 

Diminishing Fwsil ha1 resources and tha gruuing Q ~ d e n c e  on foreiqa o i l  SrtppliaS 
necessitate s n u q  consasration. 
b u t  conserrration w i l l  not crrate new anugy supplies. 
o i l  has detr-tal uwlronnuntal effacts.  
ventional nuclear  enarqy, ~ y n t b t i c  fuab from o i l  W e  and coal, b r e d u  reactorsr gWthernul 
energy, and offshara otl and qas racuvuy. Tha i.mpl.p.ntatLoa of bioconversion, both t o  dfsp0.e 
of wastes whila producing energy and to develop biomass f o r  energy conversion. offers an 
al ternat ive vtthout many of the sariour androxmmntal problama usociatad with other anetgy 
sources. Tho envhonrmrrtal problana praa.nt .d by t U s  alt .rnative mt, howaver, ba c a r s f u l l y  
%valuated. 

(BIOMASS, & N E R G Y ~ S ~ O H ,  --EFFECTS. WOOD) 

Soma areas in w h i c h  this might be achieved are O U t L i n e d ,  
!mrelopmnt of  a l t m t i - s  to bp0e.d 

Thesa are b r i e f l y  discuss& fo r  f o s s i l  and con- 

ST17 LO133 mRcI: * M S  Abl-S TA-C TBE -IS: PRQCSZDINNGS O F  T9E SECOND G2EATER 
LOS ANJCISLZS ABEA EPJERCP SYMPOSIUM, mS AN-, CA, LfAY 19, 1976 

Robinson, J.W., (McDonnell Douglas Astronantics Co.,  Huntiaqtoa B e d ,  CX) , Los Anqrla8 C O U n C i l  
of Engineus Scientists P r o c e d l a g .  Sarias. V 2:2$6, 1976, Westun P u i o d i c a l r  Co., N o r t h  
BoLlywood, a, Symposium Sponsored by the U S ,  m, AIQIE. AACE. IS-, As=. fEEE, 
?MI, mSA. and AIMIT. Por Individual Itam g.r A77-26077 to A77-26091, A77-26076 

Attantion is glvrn to altanmt8 fuels (srtch U Ilth.W, - l id  W88t.r oil shale, ate.) 
consomration and tha envimnnmt, wind parrrr, gM+h.rarL/wlat/hydnulic/mve energyr and 
enetgp economics. 
C O n M l  strat-, economic considaratioas ia S d . o e i n g  a n o c h u  V.. C0.l p u t ,  Vix ld lE i l l  
optimization, p u a r  production f zam high sa l in i ty  g # t h u m m l  vatus,  and barnea8inq ttre ocean 
waters, swells and tides. 

P a r t i c p l a r  p a p u s  are an elmctriorl aaargp a8 a sulLpt dioxide a i r  pollution 

ST71 10134 mcpm m: 1976 

Shulcts, 3.K.. (Kansas S t a t e  Univ., . W a t t a n *  1531, 429 hug 2 ,  1976, CES-17 

a t  Kansas S t a t e  University. 
to altarnatm en- optfons. Lecture ea t l e s  are: Enugy and Civi l izat ion,  J. K., Shultis;  

This compilation of savantew lectures is basad on presentations from sunnner .mrkshqs held 
Info-tion is cO0u.d on the currant s t a tus  of the e n e r ~ p l t u a t 2 . o n  
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Fnergy Xesources, T.N. Lester; Current U.S. Energy Systems.  J . X .  Shult is ;  a e r q y  Consemation 
and ?uture  Izpact, T.N. Laster: Conventional E1ect:rcal zsarqy ?reduction, T.X. Lester: ruc l f a r  
?ower Xeaczors , Z.K. Shultis;  Zlectr ical  rGzneration and Distribution, T .B. Lester: Dirsct 3se 
of Sossil  Fuels ,  H.D. Zckhoff: Use of Solar and 3ind EnerTy as Alternative lnergy Sources, J . T .  
Pytlinski; Otlher Future Znerqy Alternatives (geot!!ermal, biomass, ocean theraal energy conver- 
sion, shale o i l ,  taz sands. wastes, t i d a l  and wave energy, fasion reactors,  coal conversionr 
fuel  c e l l s ,  and new energy storage concepts), A. Coulson; Financial-Consiaeration. Y.D. Eckhoff 
Radioactivity and Biological Effects of Radiation; J.K. Shultis;  Znvironmental Pollution From 
Energy Production, N.D. Eckhoff: Environmentai EfEects of Consumption, 5.3. Shultis:  ICisk/ 
Benefit Considerations, J .K.  Shul t is ;  Towards a National Energy Policy, 5.3. Hamilton; andplan- 
ning and Licensing an Electric Oower P l a n t ,  J . K .  S h u l t i s .  

(WORKSHOPS, EYERGY-CONSERVATSON, W I N D ,  BIOMASS, T I W ,  WAVE, PIXANCUL-CONSIDERATIONS , ENVIRON- 
MENTAL-EFPEES, BATIONAL POLICY, OCEAN AT) 

ST77 10135 FORMULATION OF mRGY POLICIES: THE GSE O F  'WEST APRICX 

Soussou, J . E . ,  S e i f e r t ,  U.W., (HIT, Cambridge, = I ,  Heliotech and Dev, P r o c  of the I n t  Conf, 
Dhahraa, S a u d i  Arabia, Xov 2 4 ,  1975, Pub1 by Dev Anal Aasoc, Cambridge, MA, V 2:609-635, 
16 refs ,  1976 

X s e t  of models, developad fo r  W e s t  Africa, illustrates the role of modeling in the Zormula- 
t ion of long-term energy policies. 
associated with al ternat ive anergy policies over the aeriod 1970-2000. They fo,ocu~ on t!ae uade- 
of% antailed in Lie high i n i t i a l  costs of developing loca l  resources as opposed tO bpOhfng 
hydrocarbon fuels. 

These models yield enerqy dunaad projections and costs 

(XOODELS , ZXEXGY POLZCY, LONG-TEXM) 

ST77 10136 S O U R  ENeRCY, cEoTBEI(MAT. ENERGY, GRAVEATION IX COMBUSTION WZYE IIOTATIONAL EXEXGY 
ON TBE QUESTION O F  ZCONOHIcxt UTILIZATION O F  IXWiAUSTIBLE ESERGZ SOURCZS *JBILE 
SZOWING COXCSSN FOR TBE Ec3vIRON- 

Stoy, B., (Rheinis~-iJast,Paelisc~s Zldetrlzitaetsimrk A.G., ESSan, Germany) r EnOrgae-Veri., 
Heidelberg, Gannany, EDB-77:061488, In Germrur 

The folLowing ra-cailed reneuable sources of energy are taken into account: east3's core, 
earlZi'3 a t ,  rimr w a t e r ,  ground w a e e r ,  glacier  ice, sea water, w a r n s ,  tides, wind, ambient  
a i r  and solar radiation. Si.% of these eleven s ~ ~ ~ l c e s  of energy wlll not be cansidrred i r ~  ftu 
Light of the -sic conbitions outlined above, as is explained in the report. Theramai;ringfive 
sources of  energy are compared w L t h  each 0th- i n  a detailed study w i t 3  respecttothetachaicdl 
systems needad to utili= them, t h e i r  economics as  against c-tmg sources of energy, avail- 
a b i l i t y ,  ecological impact and tfrair posaible contribution in 1990 on t i e  basis of today's energy 
requirement. It emrq8.1, from the study that by fat the best wssibilities are offered by anrbient 
a i r ,  a source of energy sizuply 0-looked in syatam studies so f a r .  
direct use of solar energy is m feasible  either tecSnicsLly o r  physicaUywithout'C&eapplica- 
tLon of e l e c t r i c i t y .  

S i n c e  the direct o r  ia- 

(ECONOMICS, ECOLOGICX,-LHOACZ, COMPARATIVE-EXONS, PP4SIBILITY-STUDIES, CERMAMl, TIDAL- 
901-8, WIZiD) 

ST77 10137 .XEGENEBATIvE EMERGY SO- 

Stoy, 3., (Wehlmam, EsSen, -y), Erqebniss.Von EntwicklunqsarbeiteXi Zur?JutzungoerSonnen- 
aaergie, EDB-77:043282 

stectrnlk gives a survey and sham '&e characterist ics OI! regenerative energy sources SUC! as 
ground, gruund w a t e r ,  running warer, ambient air, solar radiation. 9.0 u t i l i za t ion  of these 
anergy sources rsquires c a t ,  the production of which cannot be substi tuted for  'his reason. 
h concept for energy supply in tbe futuro is developed. 

(-, OvEIzVIEw) 

mis i n i t a t o w  ?apes referring *a the report and discussion meeting by WE-.Anwendung- 

ST77 10138 P w  ROZ;E OF VARIOUS ENEXGY RESOP- IN OF 

StyrikOvi&. &A. (Mad- of Sciencea, National C o n u n i t t e e  f o r  H e a t  and Mass Transfer,  losc scow, 
TJSSR), In Altema+im Datgy Sources, p. 1-17, 1976, Acaciamic Press, Inc., New York, XY, Hemis- 
phere Publishing Corp., Washingcon, DC, A77-31467 13-44, Xi7-31468 

a evaluation i s  conductad regarding the significance of various sources-of energy, takisg 
into account .he si tuat ion d a - q  the first three quarters of t!~e-ZOt!! century and future develcp- 
a n t s .  Estimates are obtained concerning the main cateqorfes of theworldenergy sources, giving 
at tent ion -a o i l ,  natural gas, coal, ixuclaar fuel ,  solar energy, hydraulicrcsources, gcotfiennal 
resources and power  =esouTcea related to the energy of wind. t i de ,  3ea current and waves. 
3eveloPments concerning *e g r w t h  i n  energy demand are considered and energy supply prosnects 
a r e  investigated. 

(ZNERG7-TEcsNOLOGT, TIDmCWER, 'rJIN0, NAVES, ENERGY-DEMAND, ocP?2 AT) 
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ST77 10139 TE(=sNoLoa FORECXSTI?JG FOR THE FOUNDRY IXDUSTRY OF IXDIX 

Vyas, 3. J., aowonder, 3. , mhatgi ,  P.x., ( Indian Inst .  of Science, aangalore, India) I I n t -  Cast 
N e t .  J., V 1:35-38, ?rl, ?¶ar 1976, EDB-77:043426 

The potential  u s e  of tee-hnolouical fo recas thg  (TF) in planning future researcn, development 
and production The likely production levels  Of 
major ferrous C a s t i n g s  have been derived for *&e next 25 y e a r s ,  using trend extrapolation tech- 
niques. PrfOritY imperatives for R and D and oroduction intrastructure  for t l ie  foundrymdus%-f 
of India is considered and a desirable scenario of t!e I n d i a  industq? in the y e n  Z O O 0  is derived 
Soma of the important inqerativea for the I n d i a  foundries a r t  increased production of d u c t i h  
iron, Al- and Xg-base alloys and die casting of ferrous asve i lasnonfer rous  alloys. Toconserve 
energyl development of high thermal efficiency c u p o l ~  and furnaces, u t i l i z a u o n  of waste 
beats, reduction material handling, cut t ing down riser s izes  and casting grocesseo producing 
castings raqui t fng a W S t  no cleanzag have t o  be adopted i n  Indian foundries. 

&e foundry industry of India is discussed. 

(E2IERGY-CONSERVATION I RJRHAQSS P MATaeuTrCxL ?aDDELs, m D )  

ST77 10140 W O W  EITERGY SOURCZS FOR TBE NEXT 

watson-tamro, C.P., (Intarnational SOL= E n u g y  Socimty, Highett, Australia) ; International 
solar Energy Society Symposium, 1973,  I?JZS-EIF-1472, 308-77:649849 

Pour futura energy M m e s  including -&e f a s t  braedmr, fusion, geophysical and Solar energy 
are  dercribad. A discussion is given of the currant research ai tuat ion,  t!!e aoasible develou- 
m n t s ,  t!!e resourcas and the economic, environmentaland socialconsequencer of these s our options 

i SCCIXL-COXSEQmCSS , ECCMOMICS * ~ R O N Z E l l T A L - E E T E C r S )  

ST77 10141 XEIMQIAIR PROSPECTING: AlJTOWiTIXG TEE FINDIXC AND PRacZSSING OF !4ATERI U S  FOR NEW 

TJhitney, W.H., Floyd. E.L., Gr i f f i ths ,  R. , Yacomber, H.L., (Jet Propulsion Lab., Pasadena, CA) I 
xIP (Am. Inst. Ohys.) Conf. PIOC., V 32:297-3111 1976,  ~ m - 7 7 : 0 5 9 2 0 3  

expensive to obtain and the damand for than is growing. 
costs down may raquiro autumating some of the sceps in locating and extracting matarials and 
preparing for *-e. 
in,Poraation p r o a s s i n g  and control, nukas individual efforts rmra productive. Despitm large 
differences in fom and l a  application, all autoaution systaw h8- dolly c-n undulying fea- 
tures. These are iLluatrated with examples drawn fma p b a e t a r p  and undusma exploration, coal  
pining and solax-call fabrication. 

(MATERSLS, AUTOBWION, SOLAR-etLS, ECONOMICS) 

ZNERGY Sysrms 

The materials n.rded for  present and future powrr systamm are becoming harder and amre 
meting future nardrr and keeping the 

An automated systam cau be raqardui a s  a eo01 that, by auqmntinq human 

STf7 10142 EXDXA AND TBE ENtaI"f a QLfsrs 
Zaheu, S.H., ( R a q i o n r l  aesaareh tab., Syderabad, I n d h ) ,  Cham. A q m ,  India, V 25:609-614, N 9 ,  
SeQt L974. Eo8-77:0361S8 

a mistake because of its bias tuward hydroelectric powr and its failure to p l M  for  admquate 
Jowar supplies, Le. a goal of about 5 kW p u  Berson. Emphasis should nowbo?lacadon Zaheer's 
proposal for  gasification and l iquefaction of coal at the minehead andpigeliae transportof the 
gas to domestic and indus t r ia l  users, thus easing the s t r a i n  on the raiSroads caused by +=ansport 
of coal. The currant Indian si tuat ion also requiras, e.g. a stepped-up search f o r  zuneral re- 
sourcas/ a ban on the daveloplmnt of hazardous nucha r  f i ss ion  reactors/  a ban on the u s e  of fuel  
o i l  for  power generation/ a drastic curb in  the useaf patrolemmi&d3.e distillates coupleawith 
an attempt to  produce more/  and thr developmnt of solat and qaothermrl energy. 

(ENERGY POLICY) 

w e r i e n c e  has shown that the creation of the India Central Water and P o w e r  Co&osion was 

U,OOO SOLAR OWE!# 

ST77 11071 W A A S  (AMcRIcx# ASTRONAUTICXL SOCIETY) SOLAR SNERGY .FOR EARm 
PAPEPS, 1975 

.Anon, (AIAA, N w  York, NY) , ruivI/AAS (Am X . t r o n 8 U t  Soc) Sol Energy for  Zar tb ,  Conf, Pap, Los 

.Uioeles. CA, .wr 21-24, 1975,  Pub1 by xur ;:ow York. XY. 197s 
The 701mo contains 18 papars presented a t  t h m  Conference. Among the topics covered a re  

cooling by solar heat, an omrviw of insolation in  the unitad S ta tes ,  ocean thermal enerqy con- 
version, t rou ica l  ocean thermal powmr plants,  so la r  power plant design, s a t e l l i t e  so la r  power 
s ta t ions and o t h a r s .  

(C30LXG UXTED-STATES, TBERMAL-?OWeR, OCAN-lT) 
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ST77 11072 HANDBOOK OF 'CXOHEMADE POWER: T9E .-R ZARTR UEWS 

3antam Books, Paw York, XY, L974, 3DB-77:047378 
$2.25 

?resented. Instructions on how to  build and u s e  solar cookers, ovens, heaters, and water 
heaters, p l u s  an extensive bibliography are included. 

Beprint and or ig ina l  a r t i c l e s  on using various energy sources including so lar  oJlerqy ate 

(BISLIOGXAPHfESr SOLAR COOKERS, HEATXNG, 'WAWZ aEATERS) 

3T77 11073 LARGE TEST ?UNT FOR THE UTILIZATION OF S O W B  ENERGY 

Wasser, L u f t  aetr., vZ0:578-529, NIO, O c t  1976, ZDB-77:047307 

tfre Federal Nhisty of Tecbnologp and Meaars. Enerqietachnik Gmbh, Essen, consmcted in 
W i e h l ,  a climatic resort .  This plant is thought to  be the la rges t  in Europe. The plant,  its 
technical equipment and tha conceptions of en- supply are introduced and the aim and pro- 
grammeof the tecbical  and sc i en t i f i c  examinations are referxed to. 

(!3EAT=oc, RESEARcB-PRoGRAWs* s@iIMMm*PooLs, GzsmNx) 

A test plant fat the u t i l i za t ion  of solar energy in lartetuperature-spheres W i t h  funds of 

ST77 11074 NATIONAL ?LAN FOR ZNERGY IIEsEARQ(, DEPEII)P= XND DEXOXSTIUTXON CREATING ~"NExcy 
CSOICES W R  T9E -?UTURE VOWZME 2 PROGRAM IMP-ATION-FOSSiL EVELS, SOLALZ 3?"2 
.wD GEOTHeRNAt 

(ERDA, Washington. DCI , 409 ?., ERDA-76-1-YOL-2, !177-L9600 
XVAZL: NTIS 

T h e  federal energy rasearES, dmrsl4pmut and dtmomtration ?rugrams now U a d S M y  are des- 
cribed along w i t h  pssible future efforts. Financial data f o r  7p 75, E 76, and W 77 are presence& 
Enerqy tachnology pmgranu, s o p g a r t q  technologp proqrama * energy-reiated aupportLag ac t fv i  t i e s  
special  analyses and an appendix are d u c i o d .  Possil en- (coal, petzzleum, and naeaal gas), 
solar a n e m  and geothermal anergy, arm discusnod togather w i t h  consemation, &%ion power, 
fission power, and the aucleat fuel  cycle. 

( ETlERGY POLICY, ENBIdGY-TZCXNOLOGp, UEMONSTR?iTION-PROGXAMS 1 

ST77 1'075 PRINCIPLES OP SOLAB -LOG!f I: .EETIUG, 2nd. S-, WEST OCTBBER 

(Meetins swnsormd bv the Deutochr C.wllscfuFt E'uer Sonneaaaeruie~, Dautsche Geaellschaft Plur 

22, 1976, REpaEps 

Sonnanii.rtsie, MU&&, Wart  GOnurry, 3U p., 1976, for F n d i v i d d  atems see A77-29563 t o  A77- 
29573, X77-29562, m 

SelectAve behavior and so lec t iva  layer deposition in the caae of light-tramsparent C O W S  
are considered along u i t k  the se lec t iv i ty  of absorbing Layers, corrosion problems related tO 
t!ae employment of a i m h u m  i A  col lector  constsuztion, ca l lac tors  and heat storage units made 
02 p las t i c s ,  tfre physical pr?.nciples of photoelectric convarsion, the consideration o f c l b a t i c  
data in the p-ction of solar-sys- performance, and heat t ransfer  gmblem b f la t  g i a t e  
collectora.  Attention is given to  metsomlogical d a t a  regarding -&e u t i l i za t ion  of solat 
anergy, sc ien t i f ic .  and tedhnological ?r inciples  of l a t en t  neat storage, energy c0naiderati;ons 
relaced to the acquisi+Aon and u t i l i za t ion  of solar energy, and the determination of the pat- 
fonnance charac te r i s t ics  of solar collectors. 

(CONFEXEXCZS, E J I E R G P - ~ ~ O L O G X  , CORROSION-RESISTANC3, STORAGE. i4E!CZOXOLOGXAL-~lUAUEV * XS, 
7TLaSTICS) 

3277 11076 P m  .GS OF rBE SOuTBeAs- mNFERENa 019 AP?LIWION OF SOLAR EXERGT, 2nd,  1976 

Aaon. (EBDB, Oak Ridqe, TH), Proc of the Sarr+b.ut Coat on Appl o f  Sol Enersv, 2nd, Baton ICouga, 
LA, Apr 19-22, 1976, Sponrromd by ERDA, Oak Ridge, FJ. 487 p. 1976, co13F-760423 
Avail:NTIS, Sgrhqf fe ld ,  Vh 

The tnpicr discasaad e: CoUeCtOrS, 
water and space hasting, coolinq, r;rdia+ioa and thexmal gerfomancar design fOt e n e m  coxmema- 
t ion.  bed regenaratort, solar d i s t s l a t i o n ,  a i r  heating, gravel bod thermal S t O t a ,  sol= l i fe  
cycle caah flow analysis, so- dpargv in F u r i t % ,  W r t h  Carolina, India. south .Africa, and 
Australia, impact o f  s o k  u u f z a t i o n ,  low coat  collectors, tmnc3tad Wiaston's collec- 
t o r  f o r  re f r igera t ion ,  concantratom, conputer directed solac heating, &ehm.idificatlon, r e t r o f i t  
water heating, se lec t ive  coatings, e l ec t r i c  power systeam, weather representation, uznd p a r e r ,  
?er5ormance, inciuatria process heating, simulation, nrimminq p o o i s , p q n g ,  feeamrlls, accraqe, 
and aquifer  storage of enem. 

(ENERGI-TECBNOLOGY, SN'~XGY-CONSERVATION, DISTIIJATION , 5EATING, LIFE-CXLZ e FLORIDA , XORTX- 

Forty-seven p a p a  by varfow authors are prosentad. 

WLd-, IXDmr s o ~ - . A F R I C A ,  .UJST=UI) 

3177 11077 S O W  m R G Y  - B PART OF TBE ANSWER 

.won, ?mer, V121:38-13, S3, -Xar i977 



,xainly *&e direct th-1 apglications of solar energy are surveyed. Application of zherzial 
collectors for  heating and cooling buildings and for heating i iquids,usualiywater f o r  ciomestic 
or amcess use, is described and illustratBd. 

(TsERW--APPLSCATXONS, COOLING, YEArING)  

ST77 11078 S O U  ENERCY .AND DEVELOPMENT 

O c t  2, i976, COW-760936, Translation of French Re~~rt, EOB-77:053819 
NTIS $3.50 

a program to s p e d  u t i l i za t ion  of solar energy i n  the !test u r i c a n  staces is recomemid. 

(mu, RESEARCS-PROGRAMS) 

ST77 11079 SOLAB ENERGY WEARCS AT GEORGIA TECX 

(Gaorgia Ins t i t u t e  o f  T s c h n o l o q y ,  A t l a n t a ,  a), 1976, EDB-77:036252 
So- enarqy reseatc2i g r o w  have bmen undrrvap since 1971 a d  include projec t¶  for the 

F e d a r a l  Goveramaut and prfvata industry. T b m  school coopmratas with the C a n t r e  National 0. La 
R.chucha Sciantifique in operattnq a solar furaacr in southrrn Franc.. ,xistin -ietta Corpora- 
tion cooparates in the conatrutstion of a bench -1 to provida daslqn and oparating data, w h i l e  
a scale soda1 on the canrpua daamns-tea the capacity ta groduce claan heatfor tes t ingceramic 
and czysts l  endurance. Descriptions ofot!%ergrojects  hclude (1) a c ~ t r a l r e c e l v e r s o l ~ ~ ~ ~ ~  
gower system to domonstxate e l e c t r i c  power generation by solar thermal conversion, ( 2 )  a t!!ermal 
atorage subsystem GO s to re  .bat in liquids, (3 )  a 5-!nu solar t h m  testing f a c i l i t y  in New 
Y e x i c o  to t e s t  experimantal de8igns of solar equipllunt, ( 4 )  a 400-kvtert f a c i h t y  on +de 
to  provide data f o r  improving solar energy steam generation, ( 5 )  a cantraL receiver open-cycle 
gas turbina design for solar thrnnrL c~nm-ion t o  d.ctricity ( 6 )  solar  col lectors  f o r  process 
h e a t ,  (7) a q r i c u l t d  dryFnq exgrr~tsonfobacco,pemuts,andpraCn,  ( 8 )  f l a t - p l a t e c o i l e c ~ r s  
on an el-tary school fo r  tauparatuse control, (9) ademustration solar c-ty canter,  t o  
ba accompaniad by a solar hoauinp daveloep.nt, (lo) a solar rock col lector  for  homa heating, and 
(11) a wind an- conversion systma. 

(GEORGIA, mEPOATIoWLt-COOOERATfOlO, ItESEARCB-PI(DCRAb(S. TEEmfAL-eOwEII, WIND) 

ST77 11080 SOLAR ENERGY: SUN IN SERVICE OF MAN 

(Utlandssakrataziatat, Stockholm) , 1973, EDB-77:041523 
reviewed. 

Utilization of solar enarqy for s p m  haatbq, cwkiag, dm.riinrtion, and PW-9 afe 

(DES-ION, SOLAR CWKIXG, EEATIBG, WATER-0-S , -1 

ST77 11081 SOLAR Zt3ERGY UPpbATZ, JANUAKY 1977. ASS- 1-228 

( E m ,  O a k  Rldge, m) Jan 1977, 12 issues, SEV-77/1, WTISUB/C/~QS, Paper c o w  available on 
subscription, ~a~orti .unarican Conthant p r i c e  $27.~0/year: single copy ?rice PCS3.23/?"pS~.OO: 
all others w r l t m  for quote 

and technical rapor-, journal articles, conference papars and procaedings , books patents P 
theses, and monoqrapha for a~ sourems on solar energy. 
includes solar a-1, ahototraltaic, biomass conversion, ocean thtmul, haa-q and C O O l i W ,  
wind powar, and wave enerqy. 

solar updatm (SEV) p tov id .8  abatxacting and iadmxinq coverage of mt s c i e n t i f i c  

The subject mat- coverad by SRJ 

(ABSTRACT, IXDEX, SRDAd BIBLIOGRhQBIES) 

ST77 11087 NEN IB SOL111 ASD OTaW OPTIUHS 

Abdml-aaxmd, M.P., El-Dffr.wi. LA., (NO- XUL. unir, Oakalb, ILI , H a l i o + . c h  and Dev, 
Pmc of tha I n t  C o n f ,  Ohahran, Saudi Arabia, Xov 2 4 ,  L975, P u b 1  by Oav ;InaL A8aOc. Carnbrfdq., 

ilev f ront iers  Fn solar tactmology arm dascribad; photosynthesis, synthmuc L a d ,  hydm-n 
energy, w i n d  p a u u ,  artif icial  tornados, space colonization, and colonization of 
habitats on e m .  

( W I N D ,  E N E I u ; y - ~ ~ o L o G Y I  

MA, V 2:525-540, 3 1  n f S ,  1976 
xonpollut?sq Q Q ~ ~ O M  such as solar enorgy and ra1at.d approccfims ate d f s c u ~ s n i .  Sa-al 

ST77 11083 WATER' REQUIREMENTS FOR SOLAR ZNEm 

Backua, C.Z., Brown, X.L., (Arizona State Univ., Tamem, xz) , xrmtacan W a t e r  Xorke Aa8OCi~tion* 
Journal, V 6 8 ~ 3 6 6 - 3 6 9 ,  ~ 7 ,  13 refsD July 1976, 0 Eig, solar Enargy, w77-02122, 

soma that convert direct solar 9nerqy requaso w a t e r ,  usually for cooling. 
Like many of ti30 systems t i a t  convert t r ad i t i ona l  enerqy sources in to  nore useful fo*s* 

?ha US. of 3everal 
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f o r m  of energy for convertLTg solar energy and their  water requirsmants are  discxssed and 
+valuated. Of t!!e zany proposed qp l i caz i cns  for  solar snerqy use, electzac p w e r  generation 
is the one sxpected to require the largest  amounts of *dater. Some t h e m 1  plants also require 
s ianif icant  amounts of water, while +he ahotovoltaic plants  zequire no water. The inter-  
iependence of insolation and water avai labi l i ty  is a factor  i n  deterreining the type of solar  
power p l a n t  that is fzasible i;r a given area. .%gs compare +-he man annual runoff and ground- 
xater  supplies with the mean d a i l y  t o t a l  or  direct insolation, when there is nothing such as 
dust or  water vapor: betweeu the sun and t&e collector. Cooling method and mechanism are 
evaluated and projections regarding the use of solar energy are given. 

(ARIZONA, WATER-AtLoCXTION POLICY) 

ST77 11084 S O W  EZOEXGY DEVELOPMENT TEE USA 

B a s e m a n ,  a,&, (New Zealand Energy Raaearch and Development Committee, AudLland, Ilaw Zealand) , 
Dcc 1974, XP-21437, EDB-77:053826, US s a l e s  only 
Avai1:NTIS HCS3.50 

( RESmRa-OEMGzAm) 

A survey of solat energy devalopmmts in the USA in 1974 is presented. 

309, P . ,  ( A t l a s  Carp., S a n t a  Clara. a), (Sponsored by EPRI) , 124 p., ?roc. held a t  San Diego, 

Avail : NTIS 

in t!!e thermal applications and electric applications. solar hestiag and cooling of buildings 
r q u h e n u n t s ,  definition and impact d y s i s ,  individual. load center-solar heating and cooling 
residential T r o j c c r ,  aa investigation of mothods to  iqmve heat puuq potformnab and reli- 
a b i l i t y  i n  a nortkern cliaate, solar materials and components teat  pragram, and solar data 
verif icat ion project aze discussed. 

(coNmR!z%Nas, LWACT-~YSIS~  

cx.  at a-12, 1976, sp~1-z~-2~3-s~-vo~-~, ~-260594/7, 977-21721 

X br:ef description of the EEIOA solar p r o w  c e a g  cutrent and projected activi*des 

ST77 11086 SOULS\ ;LHD ITS POSSIBLE USES. 11 

Brinkworth, B . J . ,  S t s i n s v o U ,  O., R a  Pys. Varden, V 37385-87, 14,  197S, SDB-77:041493, fn 
XOZWOqZaU 

A great advanca in the use of solar energy FJopld oc- i f  tfia energy La solat photons 
could be used direct ly .  A suitable single step photocall for this purpoaa could have a theo- 
retical maximum conseuvatioa efiicioncy of 45 percant. Phratochauical pmcrsses could possibly 
be used, because theae ate efficient, however, the photo-gy available f rom &&e sua is low. 
For universal use,  the amunt of solar enugy requized is coo large to be obtained except 
t ! u q h  mOra conventional untfrods e.9. storaq. through evaporation or by t&a ?lasting of t a m s .  
The b e s t  mrrthod of using anergy from tha sun in rmre direct uays is by man8 of 3 2 p . S  Local 
conversion stations. 
t i l l a t i o n  and coaamraication aq9i-t for wfttch powes demands are comparatively low. 

p- CM #m easi ly  be  brought t o  isolated connntlnities for watar dis-  

(PBOlQ=NTmSIs I ?BGToVoLTAIC) 

i 7  



11094 

Dabiri, LE., (Arfa-HeiIz Univ, Tehran, I r a n ) ,  Seliotech and Dev, ?roc of the Xnt Conf, Dhahran. 
Saudi Arabia, Xov 2 - 6 ,  1975, P u b l  by Dev .aa l  Assoc, Cambridge, .%, V 2:659-661, 4 refs,  1976 

including developnwnt of f la t  p l a t e  and concentrating collectors, solar water h a t i n g ,  space 
heating and a i r  conditioning systams; solar cells development to r  use as tha prime energy 
S O U t C 8  in rennte teieconwNnication transmission s ta t ions;  and water desalination and hydrogen 
production s r i t h  solar energy. 

(DESAUNATXON, TBEREIAL-PROCESSES) 

T3e :allowing major areas are being prsued: tiiennal procasres for  domeetic applications 

ST77 11090 SOLAB E?nRGY PROJECTS M SPAm 

De hcarraga, L., (corn NAC de Enorgias EspeC, ,Madrid, s p a i n ) ,  EeUotech and Dev, Proc of the 
I n t  Conf, Dhahran, Saudi Arabia. xov 2-6, 1975, P u b l  by Dev Anal hosoc, CaInbridga. :a, v 2 :  
674-680, I r e f .  1976 

Solar energy could provide S parcant  of S p a h ' s  energy need by the and of the C a t U r Y .  
The p ro jec t s  carried out by semrd b8titUtiOns include solar  tharmal coavusion, air-condi- 
tioning, watar harting, and ~ho tooo l t a i c  convwrion. 

~mRMAL-coNvExsIow) 

Demton, J.C., (Am Techno1 U b v ,  Xilleea, TXI. I n t  s e a  on Put- Energy Prod - B e a t  and 
Xaes Transfer Probl, Jubrovnik, Yugoslavia, V 1:35-67, 10 r e f s ,  Aug 25-30, 1973, P u b 1  by 
Bemisphere P u b l  Corg, Washington, DC, 1976 

Fr. solar col lectors  aad energy storage units aad somm unsolved p r o b l m  are identified. 
is concluded that ttu adoption of solar energy s y s t e m  is not technology 1jlDit.d althougil 
several technological advance8 MuLd be helpful. 

(STO-, ~ G Y - T e B a r o L o G Y )  

The bacric relationships w h i c h  Qapanr the heat and am88 transfer pmCe8-8 encOUtlrrd 
It 

ST77 11092 CDlVVERSIOH OF SOLAR ELp158op IRE0 BEBT 

De-, B., ztievant, c., (CEA cantre n1Etud.s N ~ ~ l 8 a i ~ m 8  D e  Grmoble, 38, Franca), (a 
Centra 0'Etud.s N u c l e 4 . r ~  De Wnten~y-mx-R08u, 92, F r a n c e ) ,  1975, CEA-CONF-3402, EDB-77: 
0 35279 In Franc5 

Arqummnt p r e v l i l r  ragatdinp tkr main p a t a a m t m  involved in the defini t ion of installa- 
tion. d8sign.d to convert by p.uu o t  a t h e  m e ,  SOU m.tgy b t o  ehctrical OX 
II.chaaical anergy. B a t o m p  th. tempuaturm af the cold source and the otaqrution t.IPeara- 
tura, aero exists an opt imal  -uatura which ~ a k u  for the maximum efficiency of the c01- 
lector/thrrmsl mcbna ' unit. 
are  exazdned. Optimization of the surface of the collector ia dealt w i t h  in p-icul?. 
st tucture  and cost of solax ixa8ta.Uations are also analyzed w i t &  sOm8 -lea a8 ba8~s :  
gunrp8 O f  1 to 25 kH, a SO mbl. e h c t r O M l a t  plant. 
the collector,  the t h e m  uaif and the heat storagr device. 
the h t e q r a t i o n  of d i a l  and nocttrtnal f luctuations o f  isolation. 
storage is e c o n d c a l l y  payable only uta& clreain condition.. 

Th. o p t b u l  opuatinq condition8 f o r  diffasmnt types of collector 
The 
S o l a t  

The CO8t invol-8 t h Z m 0  i n A h  dhlP.ntS: 
The latter is neclr8.q f o r  

It  is shown t h a t  t h . d  

(ECUNOMICS I STORA<iE, OPTIMXZATXOIO, TSERHAL-EF"XCIENCY, F W C X )  

s m  ~ 1 0 9 3  s a  E~PERGL IN XOSTI(A~~A 

Duakle, R.V., (CSIRO, Vic tor ia ,  AuatsrU,a), proi: of the Southeamt Conf on XpBl of  Sol Energy, 
2nd. Baton mu-, LA, Nr 19-22, 1976, sgcmaorad by ESDA,.O.k Rid-, m, p. 258-763, 8 refs, 
1976. Cm-760423 
i d : t i T i S ,  Springfield, VA 

fz!om sea w a t u .  
for domestic and inst i tut ional  b 8 d h t i O n 8 .  

(AGRICULTURAL, HEBTING* DISTIZWTION) 

Outside o f  the agricul tural  f i e ld  the major use of solar m m  is for s r l t  production 
~hm o n l y  o t h e r  signif icant  use of solar .n.rgy is f o r  water bating, CnrtrlLy 

ST77 11094 XS SOLAR ENERGY m LONG-'EERM SOLUTION TO TSZ E N E W  CEtISIS? 

D u n n ,  P.3., flektron Int., V 12:440, 1975, EOB-77:060S53, In German 

wave beam for ditbcting onto the em*. 
U8.8 an array of mirrors to dtrect solar  radiation onto a boi l=  o r  furnace is mentioned. 

(SSPS, TBERMAL-POWER) 

A synchronou s a t e l l i t e  is brief ly  described f o r  cOnvrFcmq solar r a d i a t a n  in to  a ai="- 
illso d solar collector on the aarth's surface t.hat 

18 



ST77 11095 XORK El TBE EMPSOYHENT OF SOLAR ZNERG!! IN SOVIET ASIA 

Zedoseev, V.X., Seat. Vent. '2ng., V 18t3-4, N205, 1944, EDB-77:060682 
90 abstract  availabie 

(STILL, USSR) 

ST77 11096 SOLAR ENGINEEXRING IN ECUADOR 

Foster, La., (Xortheast Univ., Boston, .%I, ASBRAE J a r  V 18:43, N U ,  Nov 1976, EDB-77:053866 

designed by graduatd students are described. 

(ECUADOR, HIUCXTION-PIAtUiIZ?G, R G S " ~ - 2 R O G B A b l s I  

%e need for  solar energy usage in  Ecuador is br ief ly  discussed. Two solar water heaters 

ST77 11097 RORSDA SOLAB ENERGY P R O G W  

Harrenstien, E.?., (Florida Solar Energy C e n t ,  Cape caaaveral, a), .?roc of e e  Southeast Conf 
on A u p l  of Sol Energy, 2nd, Baton ICouge, LA, Xpr 19-22, 1976, Sponsorad by "JUIA, O a k  Xidse. l%, 

Avail : NTIS 

proqrm. and aspirations a re  preaented. ActivibLier of &&e Canter Curing its f i r r t  year of 
operation axe listed, and plaru for ttra bcreaainq involvemant of solar enerqy i n  the l ives  
of ?'loridians are aentioned. X plea  is made for *e establishment o f  a cooperative afzort 
which involves =re of the Southeast m i o n  in the a c t i v i t i e s  of the Center. 

P. 224-233, 1976, CONF-760423 

The FlQri&a Solar Eaeryy Center a t  C a p e  CanaveraL, Florida, its organization., goals, 

( COOPERATIVE-~FORT, SOOTBEAST) 

9T77 11038 E=ITATION OF SOLaR - IN 
Satzikakidis, A.D., (COMPGES, At!xenrr, G r e e c e ) ,  Heliotech and Dev, Pmc of the ht Conf , 
Dhahran, Saudi Arabia, Xov 2-6, 1975, ?ubl by Dev.Anal Aswc, Cambridge, ,XA. V 2:570-673. 
1976 

Scient iz ic  research sines 19§6 is reviawad aad davelopment of  solar evapQratO=, water 
heaters, and desalination devicas is desczibed. 

ST77 11099 ERDA'S SO- mKcp P- 

Heswig, L.O., (m, W a s h i r i g t o n ,  DC), ASTn Stand. N e m ,  V 3:29, NB, Auq 1975, ZDB-77:060556 

objectives a r e  to design, cuas+Nct, opexats, and evaluate a LO IUW e l e c I i c ,  central Eacaivat 
p i l o t  power r~lant/ a eotal enerqy pi lo t  powst plant of  200 kW elect-fc and 200 kW thermal 
size/  and a dist r ibuted col lector  p i l o t  p l a n t .  Photovoltaic objectives a re  to reduce solar 
arzay prices t o  about $5 p u  peak w a t t  by 1978 though lourr-cost fabrication tecluziques and 
aconomics of i n c e a s i a p  pmdoction. 
(100 kw t o  d t i " u s a p r a + t  electric) singla-&+ w i n d  enerqy systemn for selected applications. 
Bioconversion objec+ives ata to design, :onstnact, operate and evaluate p i l o t  plants f o r  con- 
version of urban organic uaate and agt icni tural  w a s t e  matsrials t o  methane gaa. 
objectivea are to design and construct f a c i l i t i e s  for test and evaluation of componants and 
subsystms f o r  ocean +hermrl power plants. 

( OCEAN-bT, PEOTavoL*XC, R E S W - P - ,  TBERMAL-POWER, WIND) 

Ganstal obfactives Fn each subpmqram for the next five ye- ara summatfzed. Solar thamal 

Wkrd objectives are to develop and damonat-ate large-scale 

Ocean t h e r m a l  

sT77 11101 SOLAB COtLEcpOBs 

Hullmann, E . ,  Schmidt, E,, (Tecwsche univ., Hannover, ~annany) I DtSGk a a ~ 2 . ~  tachbl. 
Zntwurf Auofuhrnnq, v 4:437-441, 1976, ~08-77:053842, In German 

becoming increasingly more significm.t. 
a high level  of efficiency and therefore making accessible a s ignif icant  range Of applica- 
*Lon3 fo r  solar technology. Taral le l  to a s  are attempts to e f f e c t  t!!e saving of energy, 
be it in the demand :or anergy-saving constuc+Aons for in -he increasing development and 
application of ra t ional  energy u t i l i z a c o n  by technologists. ?he aos t  -0rt-t point of 
t!!ese ac-Avitias a t  t3e momant, is s t i l l  tectvlological methods. 

The u t i l i z a t i o n  ?Ossibilities of sofat enat- for the energy supplying of buildings are 
solat resenre!! at the somMt aims predominantly w i t h  

! ~ Q ~ . + y = ~ ~ ~ ~ G y ,  ~<~~~'<~+-&.-.G*, ~ - & ~ ~ f - , ~ ~ ~ f i ~ - ~ ~ i j  
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ST77 11102 IN RESEARCS 'EXERGETICS ' WITH X3SBSCT TO 

j u s t ,  T . ,  (Deutsche Forschunqs- Und Versuchsanstalt Fuer Luft- Und 2aumfahrt, S t X t t g U t ,  
:?est Germany), Dn-Nachrichten,  2. 834-342, Feeb 1977, X77-29300, In Caman 

The considered resul ts  are related t o  system analyses for  f l a t  p l a t e  solas col lector  
sys t em,  appmacbes u t i l i z i n g  latent-heat storaqe units fo r  solar-energy heating systermr , 
the development of sum11 solar  elect-ic-power systems w i t h  an out?ut in the range from 10 kW 
to  500 kW for  an employment in  developinq countries, and studies o f  soot formatron and oxida- 
t ion in hydrocarbon combustion. 
excited gasdynamics co lasat, and a plasmadynamic laser. 

(EsERCY-l!E~OLoGY, c;ERMANp) 

Attention is also given t o  a high-energy laser, an a l e c s i c a l l y  

ST77 11103 FtrpmcE DEVELOPneJT WRlC ON ?HE UTILIZATION OF SOLAR ENERGY 

Kalisc!au, P . ,  ( W . h l r p a M ,  ESIan, Germany), Ergabnisso Von Enwicklunqsarbeiten Zur Nutzunq 
D e r  Sonnmanuqie, 2DB-77:041503, In Gonn8n 

A short  prospprct f o r  tha a c t i v i t i e s  planned by =-Application tecbniqrus is given. 

(PLANNIXG, -1 

ST77 11104 XELXOTZCDIIQUE .AND DEVELOPING COVNTRIZS 

X a r a ,  K . X . ,  Tabet-AouL, M., (1st Yydmmetaarl de Form e t  .-a, Oran, .Uqer), 3eliotech urd 
Dev. ?roc of the In t  Conf , Dhahtan, S a u d i  Arabia, Nov 2-6, 1975, P u b l  by Dev Anal .U80c, 
Cambridge, MA, V 2:636-640, 1976, In Franc% 

technology transfu, are discussod. 
.Means of advancanwnt of solar enugy u t i l i za t ion  in agriculture and induat-y through 

(ECONOMIC, SOCIOLOGXCXt-mCTS , TE~OLOGX-TRANSPER) 

ST77 11105 BEIJOTEWIQW AM) DEIlELopwEHT, VOLVW 1 AWD M L m  2, 1976 

K e t t a n i ,  H A . ,  ed., SOUSMU. J.Z., ad., (Uaio of P e t  and mer, O h a h r a n ,  Saudi Xtabra) I 
Heliotech and 0.0, Proc of tho Iat Conf, Dhrhran, Saudi Arabia, NOV 2-6, 1975, Publ by D.v 
anal Aasoc, Cambridqm,  ,MA, 2 vola, 1516 p . ,  1976, In Enqlish and Prancb 

Tho topics diScuSa.d 
are: ~masur.~~ynts, apoct ra l  d is t r ibut ion,  collecton, accaptorr , thumal convarsion , haat 
t=ansf u, w a t u  haating , concant'ators , c a l l  p u l a ,  mirrors, rtoraqa , hydroqan production, 
photovoltaic convmrsion, photoalmctrochamstry, solat thonaal power g m u a t i o n ,  Raakim 
mcalypttu fual plantation, hutiag, cooliag, refrigoration, combined s o i s  Md potrolaum 
energy systam , solar aqr id turm,  d m c o a m a t i o n ,  drying, vatmr pumping , gteeahotl.*S distilla-. 
tion, desalination, dmfnaralization, tsaarportation systmn8, gmathrmul enUgyr and n a t a o d  
?row- - 
( OVERVIEWS ER) 

One hundred tvrnty on8 p a p u s  by varfotu a u t h r s  arm prasantad. 

ST77 11106 STORILGE OF SOLAR EXERCY IN TBL FORI4 OF HYDRAULIC ENERGY 

Kettani, X.B., (Udv of P a t  6 HfnU, D h r h r a n ,  Saudi. Arabia), HaUotach a d  Dmv, PrOC Of the 
Int Conf, Dhahnn, Sa& Arabia, Nov 2-6, 1975. P u b l  by Dev Anal A ~ M c ,  Cambridge, .av 0 1: 
492-498, 5 refs, 1976 

used to pump w a t 9 r  up to a higher 10-1 t o  ba stored brhfnd a darp. 
than ba wd t o  pmducm hydrorloctrfc energy in tb. c0nvmntiona.L manner. 
thm flow down to & nmfr  a t  a 
tho Systm to ba affoCtiv8, l o 8 n a  of u r t u  by m p o r a t i o n  bo mi-z.d, 8 - a  U 8 t U  
is act?sg hem aa a w0rk-g f l u i d  oalp. 

In areas whum topography and solar energy inconr arm q a t i b l m .  solar a n e w  could ba 

PO= 

Tha storad w a t e r  C M  
Tha usmi w a t e r  w i l l  

h V 0 1  to bo pIllnprd rq? agUin Fn a C l 0 8 . d  CYCl*. 

Th. f u s i b i l i t y  of such a rah.r~ .  ia s+udi.d. 

ST77 11107 BYOEL AND SOLAR POWBR Bo8 PAKISTAN 

Wan, H . I . ,  (MY of Zag h Tachnol ,  Laharm, Pakistan) , aaliotmch and DOV, Proc of tha I n t  
Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, P u b 1  by Dav Anal A ~ M c ,  Cambridqm, MA, V 2:576- 
582, 1976 

Solar energy may ba  c o n v a m  direct ly  into e l e c t r i c i t y  by tha photovoltaic effect .  
supgastad to usa it for the lug. scale production of electric power (1000 mW) . 
cori&m~mi with power produced from othar sources. 
it 1s posslbh t o  deraqn a larqe-scale power s t a t ion  and the calculations are c-lgd Out for  
a t e r r e S t r h 1  1000 inW station. A solar  s t a t ion  located i n  L y a l l  uf w i t h  540 cal/cm' day man 
dally solar radiation on a horizontal sur,Paca would rsquire 9 kms to generate a T e a k  e l e c t r i c  
power of 1000 M. f ts  daily production would !am 5.85 aa l l i on  kWhr. 

I i Y d r o ~ l ~ t Z i c  OXlUgY -8-8 ate &.wsd and closing Of the enargy qaD iS diScrU8.d.  
It 1s 

Costs are 
w i t h  the present s i l i con  solar c e l l  technolocry, 

(BYDROELECZXIC, PAKISTAN, pBoMvoL'=AIC, LxEu;E-SCXLE, -1 
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ST77 11108 STATUS OF GOLDSTQNE SOLxa STUDY O F  %E FIRST G3L3STONE ENERGY SROiijC 

Lansing, F.L., (JPL, California inst .  of Tech., oasadena, CAI ,  In It's t ie  Deep Space Xetwork, 
p. 120-140, See ?177-21110 12-12. 577-11126 
Xvai1:YTIS 

?he resu l t s  reached by the 5SN enqineering section and pr ivate  consultants i n  '-he review 
of t!!e i n i t i a l  p l a n  of ';he Goldstone -nerqy aroject are summarizes. The =in objectives were 
i n  the areas of energy conservation and t!!e application o f  solar-driven systems for power and 
hydrogen generation. 
decisions Do* to the DSN engineering section and o t h e r  organizations planningasimilarpmgranL 
The revihw showed t ha t  an add-on solat driven absoI;Jtion refr igerat ion u n i t w i t h i t s  associated 
changes t o  the exis t ing system w a s  not cost-effec*Ave, having a paybadr period of 29 years .  
Similar economically unattractive r e su l t s  wera found fo r  both a solar-hydrogen and a wind- 
nydroqen generation plant. 
improved its economfc f eas ib i l i t y .  

(ESERGY-COt?SEEIO!U, ENEIICY-TECSNOLOCP, WIND, W ~ - P U N N I N G ,  ECONOMIC) 

TUs sunmazy w i l l  provide background data for  management planning 

Sowever, cut t ing the kydrogan generation Linkage imm this piant  

ST77 11109 S O U  ZYERa 

'Xatthoefer, E., ed., (Umachau V e r l . ,  Frankfurt -.%in, Germany), 1976, EDB-77:041504, In 
Go- 

The present gublication contains the original  manuacxigts of t!,e 17 lectures held a t  
the Status Seminar on Solar Engineering on September 24t! and Z S t f i ,  13751 a t  the University 
of Stut tgar t .  Iavited to these Lectures w e r e  a l l  ease i n s t i t u t ions  and firms which worX 
3n arojects  i n  a e  f i e ld  of *&e u t i l i za t ion  of solat energy supported by 5.8 Federal ?#.rust;ry 
2or Xesearcti and Technology. 

(MANUSCXfPTS, PSGIBILITZ-STUDIES, GERHhWY, PLANNI24G. ECDNOMICS, SYSTEMS-.4rvALyS53) 

~ ~ 7 7  u i i o  .APPLSED SOLAR ENERGY AN IXTXODUCTXON, m EDITION - aoox 
Xeinel, A . 3 . ,  .%inel, X.P., (Arizona, University, TUCSOP, AZ) , (Research S U D p Z e d  by the 
Xulcahy Foundation, 3el io  .Urnciatee Corpratm Research ponds, and SSJSP Reading, .XA, AdEddisOn- 
Xeeley ?*rrblishing Co., be.), NSF GI-30022, NSP GI-36731, NSP 61-41395. 567 2 . .  l.977, X77- 
33445, ? C S l l  .95 

After a b r i e f  review of the history of solar  energy applications,  the book considers the 
energy resource, giviag at tant ion to  solar flux and vaa+hu data and solar energy avai lab i l i ty .  
The opt ics  of so& collection is exmawad . &tai.l w i t h  consideration of luminance, rafrac- 
t i v e  opt ics ,  m r  optics ,  fixed-mitmr coll.ctron, and optical surfaces. Absoqt ion , t ransfer  
and storage ara discrused and su& applications ar thermodynamic u t i l i za t ion  cycles, and 
dL-ect conversion to electricity are examinad- 

(ST(JRAGZ, TEERHDDXKWIC-CXCLZS, TSEEBlU-POW'ER) 

ST77 111U XATIOPIAL S C m a  FOUNDATION (U.S-A.1 SOLAR ENERGY PROGRAM 

Xukherjee, T., (NatL Sci Fouad, Waahinpton, DC) , Heliotech and Dav, P r o c  of the I n t  a n f .  
Dhahran. Saudi  Arabia, xov 2-6, 1975, bubl  by Dev Anal Xssoc, Cambridge, HA, V'2:596-701, 
1976 

i n i t i a t e d  undar the federal Leadership of the ??ational Science Foundation are reviewed. 
O v C r r r l e w  includes a br ief  h i s t o r i c a l  backgruuad, approach and program organization. Sir 
terrescial  a-lication areas of solar energy are addressed i n  the national program: (1) 
beating and coolipq of buildings: ( 2 )  solar tixesmal enezgy conversion: (3) w i n d  energy conver- 
sion: ( 4 )  ocean +&ermai energy conversion: ( 5 )  photovoltaic energy conversion, and ( 6 )  Sio- 
conversion to f d s .  me new =seatc& and applications projects are addressed to innovative 
technologies and systema haping u g h  r i sk ,  but high potsutial payoff. 

(UtOIT'SD-STATZS, m) 

The aain objectives and major accomplishments of the United States' wlar energy program 
The 

ST77 11112 XOJOEITPI 

S e a l ,  C.L., (NO- Camlina Scf & TechaoL Cant, Rasearch Triangle Park, NC) ?roc of the Souts- 
east  Con€ on Appl of Sol Energy, 2nd. Baton mWe, Lx, xpr 19-22, 1976, Sponsored by SRDA, O a k  
.Xidge, TN, p.  234-243, 5 r e f s ,  1976, CONP-760423 
.xvail:.WSS, Snrhngfield, VA 

SBace he i t inq  and domastic hot w a t e r  are Cmmred incjuding governmant hvolvamtnts, 
univers i tp  reseat-, sMufaCtu9g, developers, custom Sualders. consultant and individuals. 

(GovERNMENT-mL-s, VNIVERSITY-RESEARCS~ 
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ST77 i l l 1 3  GZOTRERHAE, EUERGY AT SAUDI .pRABW AND ITS US2 I N  CONNECTION WITB SOLAR ENERGY 

O t k u n ,  G., Sayigh, Ad., (Univ of Nyadh, Saudi Arabia), Eeliotech and Dev, Proc of the I n t  
Conf, Dhahran, Saudi  -&La, XOV 2-6, 1975, P u b 1  by Dev Anal Assoc, Cambridge, XA, V ?:583- 
5 9 5 ,  9 refs, 1976 

of combining solar and geothermal energy t o  produce fresh water and e l e c t r i c i t y  is discussed. 

( DESUXXATION) 

GaotflermaL energy can be extracted f=em hot s ~ r i n q s  and deep aquifers. Tke possibi l i ty  

ST77 11114 OPENING ADDRESS 

Perrot, M., ((IDMPT-, Marseille, F r a n c e ) ,  Heliotech and Dmv, P r o c  of the I n t  Conf. Dhabrart. 
Saudi  Arabia, Nov 2-6, 1975, Pub1 by Dev Anal USOC, Cambridqe, V 1:13-24, L976! In French 

COMPIXS, t h m  i\i.dituranean Cooperation for  Solar ~ a u g y ,  are reviewed. Future uses i n  
developing courrtrios ara suggested in vieor of the fuml shortage. 

Theoretical rasearch and p r a c t i c a l  applications of solar energy, and organrzaUon Of 

(TEEORETICXL-RSEAX~, PRACTICAL-WPLICATIObtS , .HEDITERRANEAN-COOPERhTION, DEVeTPPING-CODNTRIES) 

mu, K., (Munich, Udo Pfrienimr Verlag GMBB), 239 p . ,  1976, X77-33113, In Cennan, PCS15.60 

been put throughout the world. The solar programs o f  different  counuiaa are rsvzewed, and 
-&e basic design and opuation 05 a numbu  of actual enginmaring realizations are  describad, 
includfnq solar stalls for desalinization, room heating, sun housas, solar-drivan air condition- 
iag w i t h  hmat pumps, solar cookmrs, solar malting ovens, solar calls and ba t t e r i e s ,  and solar 
motors. Fat- projects for solar tmchnohaqy are  also discussmd, including a cmntral solar 
power s ta t ion,  solar m i r r o r  in ear th  orb i t ,  exploitation of ocean thumal gradients, and 
nagnetohydrodynamic gcmmratorr dri- by solar heat. 

The book amvidas an overview of t h m  v a s t  ran- of applications to which solar  energy has 

(ENERGY-TECEWOLOCII, STORAGZ, BEAT-PUMPS, OVERVIZWr --AT) 

ST77 11116 SOLAR SNtRGY AND ZXEZGY CONSERVATION 

Rush, W.?., (Xastitu? of CU Tachmoloqy, Qicago. IL), U76, WNF-760583-1. EDB-77:041506 
Today's collmctaon, storage, and u t i l i za t ion  of solar axorgy is a t  fh. stagm that, in 

the short  tazm of ttrr next  10 to 20 years, aolar anergy CIP bm appllrdinthmharting~dcool ing 
of buildings a8 w e l l  as in hmating w a t a r .  If a ra t ional  program can bm adopted, naUJnabAe 
projections indicate that by tb. y o u  2000, enmrqy savings in f o s s i l  fuels canraach170 b i l l i on  
kWhr vhilm thm valum of such savings in 1970 dollars would bm $4.5 bil l ion/yr.  DmsQfte +hm 
appumat desirabi l i ty  of achieving t h m n  goals, many factors w i l l  affmct the rat. a t  which it 
is achieved. Technical acfrimvmmeau, mconomics, env-tal pressurms, mugy CO8tS and 
i n s t i t u t iona l  barriars of t&m construceion industry i t s e l f ,  and t!m rolmr playad by thm federal 
government, local  prermmnt, and t!m fbaucial co-itims w i l l  all have an e f fec t  upon the 
acceptancm of solar anuqy in the short u r m .  A discussion of somm of thesm intarrelat ionships ,  
ao t en t i a l  sttatagies t h a t  might dmalop, a d  theix e- cons.qurncmm i s  prasented. 

( ZNSTITUTZONAP-, m X 0 - e  - r  ECONOMICS, P W X Z f G )  

sT77 11118 ExPERxEt?cx OP ETTAWIIsTTm OF TEE RELIABILfiJl OP SYSTmls OP ToorcR SUPOL'Y m n  RE- 
mRGX SO- BY TWO-MODAL 3ISTRfBIITION CURVXS 

Salieva, R.B., (TMhk-t Electrote&. In-. of rmtmmn.), G.lfot.khPilta, V 4:57-62, 9 r e f s ,  
1976, EDB-77:054021, In E W 8 i M  

which is to bm clgurppmd w i t h  wind and solar power plants supplemented occasionally by a 
diesel p w m r  plant. Maamatma1 dmscriptton of the function of distrxbution of the hngth 
of t!!e period of operation of  an s l a c t r i c  storage batter1 vSsub S p b S S  by mans of a two- 
nodal cuma is con8idared. The paraamter w S m b  SphiSS characrarizes the dirtr-ution of the 
Len@% of continuoua funcuoninq of t h m  apparatus controll ing the work af  the e l e c t t i c  storage 
h a t t e q .  This is upor t an t  rf onm is to  take into account that  30-95 percent of the anergy 
consrmud is to bm Broducmd by wind enugy or solar rnergy plants  working joint ly  w i t h  an elec- 
4.W' --c storage battery 

Thm power supply considmred as  an example relatms to a radio rmlay commMication system 

(STORAGP:, LATBEM&TICXL !4ODELS, W I N D )  
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ST77 11119 BASIS FOR DEVEUPIXG A SOLAR SNERGY iSW3TORY 

Salieva, L B . ,  (TasUentski i  3leictrotekhnicheskii i n s t i t u t  Bviazi, Tashkent, Uzbek S S a ) ,  
Geiiotekhnika. p.  61-77, 96, 1976, X77-25360. In Xussian 

basis of a xiathematical model, by the parameters of which it wouic? be gossrble to determine 
t!!e productivity of a sol= enerqy Eacili ty of any desiqn and establ ish its effectiveness and 
su i t ab i l i t y  for  various types of landscapes. me inathamatical model is considered from unified 
viewpoints of s tochast ic  process theory. Modeling algorithms aze given and resu l t s  of comouter 
calculations are given in  tables ,  fIom which one can deduce the Broductivity and u t i l i za t ion  
factor o f  the rated power o f  f aca l i t i e s  of arbitrary design. 

NATICXT, XODELS) 

The paper examines some of the principles of developing a solar  energy inventory on the 

( A C ? I Y O m R S  SERGY-CONSERVATION RADWTION-OISTRIBUTION, COMPUTERIZED-SLL"l!ION, LVATSE- 

ST77 11120 SmGY C Q N S S D E m O N S  REIA!ZED To TBE ACQUISITION, SUPPLY, AND UTILIWLTfOLS OF 
S O U R  ENEREP 

S u t e r ,  P . ,  Nicolescn, T., (Lausanae, Ecole OoLytedmique Federale, Lausanne, Switzerland), 
Deutsche Gesellschaft Rtat Sonrrurenrtgie, H u a i c h ,  p. 237-282, 1976, In Principles o f  Solar 
Technology I; meting, M, Stut tgar t ,  *st CermMy, Oct 22, 1976, Reports, A77-29562 12-44, 
477-29572, In aman 

The exerqy conceet provides an evaluation measure for  chemical and t!!ermal energy in its 
= d a t i o n  to  rnecbanical and e lec tz ica l  energy. A aeaningful application of tke exergy conceot 
is re lated to investigations concerning the replacement of oil-based heating =ethnology by 
a l te rna t ive  apgroacfies. Attention is given to the exargy equivalence o f  various Forms of 
energy, the study of exetgy chains, &e consaderation of the system so la r  col lector-uater  
storage tank on the b a s i s  of the exargy concept, and an example for the evkluation of energy 
chains. 

(CsEMW-mRGx, TEERuAL --, --TEmOLoGY S T O W ,  T E ~ O L O G Y - T R W S F S R r  EIEE-SF- 
CONCFST) 

ST7f 11121 SOLAR ZNERGY AS h C O N T X B O T I ~  TO TEE ENERGY -IS 

T a b o r ,  H.Z., (NationaL Physical Lab. o f  Israel, ;enwleml, 1973, NP-2L255, ZDB-77:047314, 
US Sales Only 
A v a i l  :NTIS HCS 3. SO 

The fact a t  the sua is the primary source of enerqy used on earth has created the ares- 
sion in some quarterr that solar energy io t!ae - to the energy shortage. It is the purpose 
of tsis paper to put the mat- into proper perspective, to  see c lear ly  a0 d i f f i c u l t i e s  and 
to detarmin. to w h a t  extent and 00.f w h a t  scala solar radiation can contr=!aute tn our 
usable energy sources. 
a continuing g r w t ! a  rata in tho worfd*s en- consunption have suggested tha t  f-ly the 
sun w i l l  be t b  major source of energy, B u t  w e  axe concsrnad with the next decade - Or a t  
most the remkinder of the century - when, as will be seea, s o l a  energy can be 
sxpccted to  contrfbute only a part - but prbaps a s igniffcant  ?art - of our enSrqY needs. 

(LONG-TZPM, ECONOMICS, SOLAR-WNDS, N E A 8 - m  

Vary  long-term projections running into the n e x t  cent- and based upon 

ST77 11122 STATE OF TBE ABT AM) APPIJCXTXOXS OP SOLAB TECSNOXDGY IS ZS- 

T3bor, H., B e L k h ,  G., (Sc ien t i f ic  Rsaearefr Foundation, Jerusalem), ASHRAE J., V 18344-46, 
Yll, XOV 1976, EDB-77:053867 

S o l a r  energy developmants in I s r ae l  are discussed io tarms of  col lectors ,  systems and 
s ipulduon,  auxl2iarj.u. archi tecture  ami climate, tes t ing  and standards, cwlLi'g, heat p-0. 
and solar heating and coo-g. a c t i v i t i e s  of .Wad+, m e l o n  Metal-Jmducts Ltd. are 
6escribad Sriefly. 

(REsEARcB-PRoGaApIs) 

ST77 LU.23 ROLE OF S O U R  DEVEZIOPIXG COUNTRIES: PROSPECK FOR .MALI 

Traore, C., (Lab de 1'Enerqie S o l a h ,  Bamako, W l i )  , Eeliotech and Dev, Proc of t!!e I n t  Conf, 
Dhahraa, Saudi Arabia, NOV 2-6, 1975, pub1 by Jev Xnai  Fuisoc, Cambridge, HA, V-2:641-658, 
1976, In Frencb 

Research projects of the National Laboratory of Solar Energy i n  water heating, distilla- 
t ion,  drying, cooking, w a t e r  pumping, and theoretical  investigaflons,  are reviewed. 

ST77 11124 ?OR TEE ADVANCZ!!  OF S0LA.X TECSNOLOGY: TEE GZRMAN ASSOCIATION FOR SOLAR m R G Y  
a s  a m   FOUND^ 



ut i l iza t ion  and for t!!e speedy in%-oduction of solar tec.%ology in  &&e Federal Zepublic of 
Gd-y. ?he purpose of the Association is to ?remote the exchange of knowledge between 
~ c ~ e a c e ,  induotT,  departments o f  sani ta t ion and heating, archi tects  and building contractors,  
as x e l l  as a l l  t i e  ar ivate  individuals and g t o ~ s  interested in solar technology. 

ST77 11125 CTSLfZATION O P  SOLAR m R G Y  - 1. WHY M D  BOW OF SOLAR ENERGI UTILIZATION 

van Stfaaten, J.2.. ( R e s  Inst ,  Counc for  S c i  & Ind X e s ,  ? re tor ia ,  South Africa) ?roc of tfie 
Soueeaot Conf on .@pl of Sol Energy, 2nd; la ton ilouqe, i ~ ,  iqr 19-22, 1976,- Sponsored by 3-1 
O a k  rZidge, TX, p. 2-101 9 refs, 1976, CONF-760423 
Avail :?PPIs 

Design of C O l l e C -  

to rs  and building adapted t o  solar heating and - 0 U g  is &.iscussed for  differ ing C l i n J a t i C  
conditions. 

(CLXMATIC-CONDITSOS , S O ~ - A p R I c X )  

Various aspects of solat radiation and of u t s  using it, ate zevfewed. 

ST77 11126 CPPILIZATION OF SOLAR ENGI1Gy - 4. SO- SPACE HEATTLOG AND COOzrJG AMD OTXER USES 
OF S O U  EIpER(5p N W A R M  COUMTRIES 

van St tar tan,  J . P . ,  (Res Iast, couac for  S c i  L Ind ms, Pretor ia ,  south Afr ica) ,  Proc of the 
Southeast Conf on *pi of Sol Energy, 2nd,'Baton Rouqe, LA, A Q r  19-22, 1976* Sponsored by 
Oak Ridge, TS, p. 67-87, 17 r e f s ,  1976, COW-160423 
Avail : NTIS 

generation are discusood. Applicsaons for cooling, crop drying, and d i s t i l l a t i o n  are i i l u s -  
@atad. 

Direct and ind i r ec t  systama, absorption cooling, photovoltaic, and ghotothannal power 

ST77 11127 19f7 A CRUCIAL Y Z Z  POR SOLAR EHERGY 

Waltnn, J.D., Jr. , (Georgia Inst of T a c h n o l ,  Atlanta, GA) , Consult Enq, Barrington. E, 

the enorgy p r io r i t i e s  that are set by the n w  &ministration. 

V 48:69-79, N3, 31 tafS. W 1977 
The author discusses how f a r  EBDA will bo able tu  exploi t  solat energy determind by 

sp77 11128 PLASTICS rn ~ - c ~ z w m m  AM) SOLAR mrnw (mi 
Xhite, J . S . ,  ( K a l w a l l  Corg. Maachenut, NE), P l a s t i c s  world, V 3 5 : J f ,  N3, 1977 

No abs t rac t  available 

ST77 11129 FLOBIOA ElotRGI PROQRAW 

YarOSh, M.X., (PlOrida Sofat E t t w  Cent, CaQe C a a a v e r a l ,  FL), PrOC Of tho XnnU AS= S m ,  
16th: EnUgY ut8m8UmSv AlbuqrUm, m, Feb. 26-27, 1976, Pub1 by ASME, X W  N.XiC0.  Sect, 
?laor YO*, NY, p. 125-130, 1976 

"he program of the Center is divided into t b r ~  major catbgorias,  o r  divisions.  These 
are Sducation aad Information Sgmtmu, Research. Dett.lopmat and Demonstration, and Energy 
Systems Analysis. ProqraPu w i t h i n  these divisions are so structured to  allow a total solar 
energy srrvico to  the paogle o f  the Sunshine S t a t e .  Sub-grogram a r e a  include in tomat ion  
bissaminauon. technical assistance,  rrminars, short coursos, on-the-job tzaidng, brief ings,  
gublications. n e w - l e t t e r s ,  displays,  basic renearch, apQ1i.d research, zechnological develop- 
raent, demnstrat iom, tasting and standard work, energy u t i l i za t ion  studies, economac and life- 
cycle cost studiu, rystmms analyais  work, ident i f ica t ion  o f  barr ie rs  t o  Mglammntation, 
socio-econanric impact evcrluation, and legislatim altunatip. ac t iv i t i e s .  

( E D u u ! r x o 1 9 - ~ o I o ,  IJFG-CICGIC c08T. s o c I o - t c ~ c  IMP-) 

ST77 1ll30 SARXIEM TO APPLXC;LTIm OF SOLAR - FIDRTDA 

Yamsh, M A . ,  Beaty, R.D., (Florida Solar Enugy Cent, Cape C a n a v u r a L ,  FLI Pmc of tho South- 
eas t  Conf on A Q Q ~  of sol -orgy, 2nd. Baton mug., W. Xpr 19-22, 1976, Spon-red- by 

A v a i l  :.mss 
The Florida Solar Energy Center's a c t i v i t i e s  in research, development, danonstration, 

information diss.minat+fon, legf r la t ivo  a l ta rna t ives ,  and other  actions tha t  would inCteaS0 
and improve the application of so la r  energy within tho State of Florida are described. 

Oak Rid-, TN, p. 286-295, 2 refs, 1976, CONF-760423 . 

(IZGISLATIVE- AL'=ZRNATfVES) 
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ST77 11131 S O U  SERGI:  X CURRENT OVZXVIEtJ. X COMPpREEIE2VSIVE LOOK AT THE S O W  EVENTS 

Yellott ,  J.I., (Arizona State UniV., Tempe, A21 , Beat., ?iping Air Cond., V 18:50-37, W .  
July 1976 , EDB-77 : 035255 

of  the economy to bring about the economical use of so l a r  energy. 

(ECONOMICS, 3EvxEws 1 

OF 1976 

An attempt is nade to sunrmarize what is happeninq today in *&e private  and publ ic  sectors  

ST77 11132 QUALITY CATEGORY SOLAX ENGXXEZIBG 

Zaithidov, R.A., Psnov, P.A., Sokohv, V.X., (Central Planning-Design Bureau of Schnti3.c 
I--t Buildiag, Tashkent, USSR1 , @pi- SOLS E n e ~ g y ,  USSR, V L2:1-7 ,  Y3, 1976,  EDB- 
77:060714, English Translation 

The need for  u t i l i za t ion  of 
qualimetric metfiods in evaluation of tha quality of various solar apparatus is shown. 
hierarchic schanv for the quality properties of a radiant-energy concent-ator is presented 
f o s  discussion. 

(QUAL-CS , OPeRATION, PlZXFORHANe) 

The fuuAlmmtals of qualimatrics are  b r i a f l y  presented. 
X 

ST77 11133 VIEW OIP SOLAR EPJERCP DEVELOP- 

zoerb, E.G., ( ~ o n e y ~ r ~ l l ,  hc), SKE Tech Pap S e r  %, 20 p . ,  '976, .muf .wage ?rod moor Conf, 
Dearborn, ,XI, May 25-27, 1976, Pap M76-302 

'Iko basic problems stand in t iam way of the rapid commarcialization of solar energy. 
Fi rs t ,  tha geographic &match betnemn tlm high solar insolation area of the sout!!west, the 
h igh  heatzag requaramurts of the nortb, and the high ppxlataon density of  the east coast. 
Second, the high initial cost of the installed systanm and *&e re la t ive ly  slow econoraic gayback 
*ougb #e displaeamnt of conventional fuel- This paper presents a v i e w  of soam develop- 
ments *xxhrway to solve tSese problema and an amseamant of the type of aquipment, q l i c a t i o n  
and sconomics which a r a  to be expeeed  from the solar energy industry m t!!e near 

(ECONQMICS, CO- 'ZXTION) 

12,000 ECONOMICS AND IAW 

ST77 12032 OP Em- S O W  W R I E S  IN TEE USA 

Zlektrotech. Z., 8 ,  V 28:740-741, X Z O ,  21 refs, O c t  1976, 308-77:041486'r In  Garnun 
No abstract available 

(ECONOMICS, REsEABcs-PBoGaREE9, 

ST77 12033 RATI! fBrpLATIVES. STUDY OF T8E INTERFACE 3- SOLAR AND WIND 
SYSTEMS AND ELZCTRIC UTILITIES 

(*%'LlTRE C O W . ,  .Y.CS~~XX, VA) , 106 p . ,  Mar 31, 1977, i'EA/G-77/127, P3-265 607/2WJ% 
The mplemen=tion of a l t m a t i v a  u t i l i t y  rate st=Tctnre aa requiteid by &&e Energy 

Consemation am3 P r o d e o n  xct could easi ly  -act the economics of future solar heatlng and 
cooling systems fa buildfngs (-1. It is expectad that such variat ions ia SEACOB sconomics 
may affect the design of these qst- and their rate of market penetxation and u l t h t a t s l y  
impact t h m  b8ckop en.rqy load a t  w y  place on t h  u f i l i t i e s .  This report discruses trre 
problem in t tums of sa- key issues, and suqgasts so- possible actions government and 
regrrla+ory bodies may wish to conaider. 

(ECONOMICS, 

2s 



July 1976. XI. S t a f f  report by Frank !4. Shooster, Xntioch College, and fomer s t a f f  ass t . ,  
Senate Smal l  Buain8Ss Committea: 
cjutremants," XuWt 1976. additional legis la t ion on alternative energypolicy and systems 
in ttte form of C.0 b i l l s  introduced by Sen. Gaylord Nelson: (1) the SUQpkmentai tnerw-_?lanning 
and ?olicy A c t  Of 1976, S. 3680/ and ( 2 )  T h e  Farnily Farm Snergy Conversion A c t ,  S. 3711. XIII. 
Article by Amom a. ZOVinS. Sratish Representative, Friends o f  t h e  Sarth, Ltd. :  
Strategy: The =ad W t  Taken" f=om Foreign Affairs, October 1976 (reprinted by pemaSSLOn)/ 
( fo r  abstract of LOVina a r t i c l e ,  see EAPA 3:366). 

"The Potential ?.inpact of Solar Lmrgy on U.S. Enerqy Re- 
XII. 

"v?3mrgy 

(ENERGY-POLICY, E'IXANCING, LZGISLATION) 

(Action Associates, Inc., Bridqeport, CT) , 125 p., mr 1, 1977, OEO-W-1752, PBz265 295/6WE 
The r epor t . i s  a p r o ~ s a l  for  a p ro jec t . t ha t  cal la  fo r  the planning and creation of a 

?rototy?e orgazuzatron whach w t l l  ba the uut ia l  e f f o r t  in a large-scale national program 
deaigned to  &fact a substantial  reductaon in energy c o n s w t i o n  thmuqh a massin program 
of weatherization and other anargy-canaarvation maswas. This w i l l  ba dona by tha d a V 8 l O Q -  
m n t  of alterxaato-aergy bus inus r s  emphasizing e w e o n  of jobs for  tha poor and naar-poor 
and by making anergy COnSaFt~tiOn affordable fo r  thasa and other iaconm groups. 

( WEATHEXI ZATIOH , ECONOMICS ) 

ST77 12036 XEW YORX VERSION OF ERDA ENVISIONS .KEY ROLE IN BOLSTERING STATE ECONOMY 

snugy a s .  aep., v 2:s-11, ~12, DOC 1976, ~n~-77:0~4a74 
:lew 'fork nao establishod a s t a t a  Enarqy ;Cuoarch and navelopmnt Authority to interact 

with t t r m  Federal EXDA in drveloping anergy proposals and bringing the strrta i t a  f a i t  share 
of reaearch and damlo-t m0n.y. Econamic considuations w i l l  hava tog p r io r i ty  in inafter3 
of enargy pricing and davelognunt of privata industry. T h m  ch- of tho stata's largest 
utility, the Pmer Auehority, samas aa a mer of tha new organization. ?law York also has 
a counterpart to tha Electr ic  Jower Fusearch ~ n n . t i t u t m  (EPRI). xfter operating :or less than 
one yaar, t!!a A u t h o r i t y  is prmsontly hoolved ia a d l i r y  farm w i n d  powrr p r o j e c t  that W i l l  
tie i n  with tho u a a  electric grid and a soiar dmeonstration p r o j e c t .  
on a l t e m t i v m  snug31 sourcas, consorPation, efficiancy, and emftonmental e f fec t s  of e n a m  
technology. Taxaxmmet bonds M issud fo r  pollution control, &y sc-*bus, but n o t  
f o r  generating capacity. It is anticipatad t!!at financing w i l l  ba available f o r  solar and 
efficiancy equipahant d s o .  Ilh. Sew York Authority is not as broad a8 that of California,  
which also handles s i t i n g  and consrrpation p l d n g .  Reqional Authorities a r m  r-nd.d 
because of vmI ing  si tuat ions around the country which should be intxoduamd Fnto national ERDA 
plaaning at anearlier stag. than is tho current practice.. 

(ECONOMICS, EMERCX~SSZEVATI~, POLICY, ~ ~ ~ A L - e P F t C T ,  RES--P-0 T A X I E 3 r  
W r n )  

- h u h  w i l l  ba placed 

ST77 12037 SO= m: A $10 B m O l s  INDUSTRY BY TXE YEAB 2000 

C m m e r .  an., V 2:4-7, N?, Jan 17, 1977, EDB-77:054964 

inaxhaustiblo, LS now c o q a u t i v e  w t t h  elect-icaty ua w a t a r  and space h a a t h g  fo r  mmy Ueas 
of t h m  country. It is possrbla f o r  solar energp to heat 15 parcent o f  tha Nation's building8 
by tha yea r  2000 ,  thus bacaraznp a $10 bzllron industry and p t o v i d b g  7 p u c a n t  of  tha Nataon's 
energy. Solar collector systems, vtuch can now be anstallad a t  S20 p a r  square foot,  are campeti- 
.dvm with d e c V i c r t y ,  but a cost reductron to  $15 p e r  squara foot w t l l  mrka them c-atitave 
w t t ! ~  oil and e l ec t r i c  haat p-s. New reatdencma an tharteen crties wra salacted for the 
analysaa t o  gtve variatzon UI c l u u t e  and f u d  coats. An 8.5 parcent flnanerng was aasum8dr 
as  warm standards of s t t e ,  constnactaon, insulation, and t a x u .  It v u  datrrmin.d t h a t  a 
coat reduction t u  $10 par squue foot will maim solar s y s t m  -titi- wrth al-c nyat.nu 
evarywhara except Seattle, wrth oil Fn a U  c i t i u ,  urd w i t h  gu W e  Of thr C i t f e S .  COW 
garad to e l a c t r i c  s y s f . a ~ ,  go. i t ia  savizzqs w o u l d  be mmdm In one to four y-, while y a m  
t o  payback would ba 9 to 14. Similar calculations w u m  made for h u t  pumps, o i l ,  md gar. 
G r a n t s  t o t a h g  $5 mi l l ion ham km authorized by the Dep-t o f  Eop.mg urd Urban Develop- 
mrrnt t o  allow bui lders  to install rolar symtemn i a  1550 hawing units and gain tha exQeriencm 
wiula p u b l i c  familiatity is davel0g.d. In  addition, ERM and tha National Scienca Foundation 
ara authorizing ovar 200 daPronstration gmfecta in pbbc buildkip. .  
rnvolve power genaratlon and i r r igat ion,  

Zcononuc analysia indicated t h a t  solar enugy,  with tha advantagas of baing f r e e  and 

Other so la r  p r o j a c t s  

( CONPARATIVE-EVUUATIONS , SCONOMICS , PEASIBILITY-STUDXES, COVE- POLICIES v IIiRIGATION 
LZFE-CCZE COST, RESEAE(QI-PROCRAMS ) 

ST77 12038 S O W B  ZNERCf: AN n D D S T R Y  IN SEABCB O? A ?IARIcET 

Znarqy, Stamford, CT, v 1:12-15, X I ,  1976, S08-77:036251 

instal la t ions of solar equipment are primarily limitad to dumnstrationa. 
solar equipmant markat is growing ragidly as S O h S  buildings and r e t r o f i t t i n g  CQnCeptS 

athough the govemmmt and Marly 1000 companias a m  i n v e a t h g  heavily i n  solar projects,  
The commercial 
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are incoqorated,  but t!!e new housing market has not developed accordingly because of  hiqh 
capi ta l  costs. 3f  Zurtiier cmcern to  homeowners are questions of resala values and insurance 
for solar-quipped houses. Wit! Zf aercent of U.S.-produced snerqy going for spaca heating 
and cooling, t!xe potential  sa rke t  is ready f o r  economically and legally feasible equipment. 
Xar!<ec projections indicate tiiat low-tsmperarure collectors for  swinmung 2001s axe se l l i ng  
best, wia water heaters mving up raoidly. Xetrofitting for  hot water collectors w i l l  be  
sinpler and cheaper t!~an r e t r o f i t t i n g  for space heating and cooling. 
new utility rate structures to  encourage the use of solar equipment. rdhileaortofthecompanias 
i n  the solar  b u s i n e s s  are  small and produce  custom equipment, ERDA is offering stimulation 
through r e t r o f i t t i n g  and demnsuation programs of p u b l i c  buildings and development. 
s t a t e s  have recent legis la t ion dealing with the development and use of solar energy equipment. 

There is a need for 

Sixteen 

(LEGAL- ASPECTS , LZGISLATION MARKfi, ECONOMICS) 

ST77 12039 UTZLSTIES AND SOLAR =GY: WILL TBEY oulo TBE Sm 

People Energy, p. 2-4, act 1976, EDB-77:036254 

take soma 220 individusl solar research ptojects  according to a survay recently taken by the 
E l e c t r i c  Parer Xesearch Inst i tute .  
solar  heating and cooling program. the s u r m y  *zepresonta the ftrst step zn developing an 
i n d u s t q  data base in anticipation of mora solar researeh by electric pow= companies. TSe 
significance of L!e survey vas that it showed the growing interest of the a h z t r i c  u t i l i t i e s  
i n  examining %be y t e n t i a l  of solar anergy fo r  heating and c=ling." Demonstration 
homes ret=ofit tgd or consuuctsd f rom scratch wit.? solar heating and/or cooling systems are  
perhaps a e  mst coIppyJn form of il+ility solar research now undernay. h second =jot  area of 
n t i l i t y  involvement i s  -he r en ta l  o f  solar heatiaq and csolinq equipment the i r  cwtanmrs. 
Ttle third sa3or  i n t a m s t  =ea of the Nation's pr iva te  u t i l i t i e s  is the leasing of desert land 
t o  use ,Par generation of e l e c t r i c i t y  tbrouqh ceatralized solar t h m  plants. Soam potent ia l  
advantages of u t i l i t y  involvemmnr in solar development are  (1) invesurmnt in equipment in 
quantities l e e  enough to stimuirta -8 production/ (2) loan cap i t a l  for solar systems at 
~ 5 h t  not be availabla to low-iacmm cit iz.ns/  and ( 3 )  solar s y s t e m  could serve t o  lessan 
demand pressures on o the r  generating aqoipmnt. 
against u t i l i t y  involvement ia the solar energy field is t h a t  *&e induotzy is not seriously 
intetss ted in presring solar daveir0-t but only in get t ing *&it hands into t!!e pt *#hue 
they continua to p h y  out  the- fossil-fuel and nuc lea r  options into the fitst p a r t  of -fie 
next century. 

At least 53 e l e c t r i c  utilities nationwida are presently conducting o r  planning to under- 

Xecotding t o  John Cumnringr,.grojert Y g e r  for  EPIcI's 

Possibly the most signif icant  arqwant  

(PINANCXSG, GO- PULICIZS~ r-, ECOXOKICSl 

ST77 12040 BARRfzRs To, Axla I Z ? m  FOR, TEE UXDESPREAO UTILIZATION OF SOLAR ZNERGY: 

Bezdek, LX., (US EmA, ua&ng+on, Dc), Proc of the Southeast Conf on .Wpl af Sol Energy, 
2nd. B a t o n  Rouge, LA, Apr 19-22, 1976, Sponsored by ZRDA, Oak Xidge, TX, 8.  264-272, 1976, 
CONP-760423 
AVail:NTZS 

Xajor objective. of this p a p u  are to: (I) p r e s e n t  a general ovlrrview of the solar 
barriers and incantivas p m b h m ,  (2 )  deoslop a concapturl framwork for a n a l y s i s  of the many 
issues involved, ( 3 )  s m r z z a ,  where appropriate, some o f  the empirical reaui ts  avaalablo 
pertaining to *aese issues, & (4)  de.cr->e in brief the U.S. " m q y  2asearch and Develop- 
ment AdmtntsL-ation (-) amgrsnr behg devalopad to address c r i t i c a l  solat b a r = i e r s  and 
incentives isszes, 

(ECONOMICS , SOCIOIE)GIUL-BPIn,CS , E m )  

A FRAMEWORE FOR hNALYSSS 

ST77 12041 CONSERVATION: TBE ONLY WAP OUT OP Tse =GY SaoRTZ4GE W E E  

Conta. L.D., (UniV o f  Bhodr Island, Pm- , BI), P t o f  Eaq, W a s h i n q t o n ,  DC, V 46:40-43, 
N2, Ebb 1976 

What t b  U n i t a d  S t a a a  -rely 0- M maat its energy c&allenqe is a real conviction 
on the p a n  of both t&e p p b u c  a& our g o v v t  and indnatry leaders that the problem is 
both serious and and m s o s t  d - t  to take t&e drastic action necessazy to  bring 
it under control. A program of drastic energy conservation is called for, fu l ly  backed by 
Congress and the Admipist-atioa to buy the t- n d e d  to develop a l t e rna te  energy sourcas. 

(UkU?ED-STATES , PUBLIC, GDlE- , IllDUSTXY) 

Pal&, 2. .  Smar t= ,  L.Z., P u b l i c  u t i l -  j?oort.n., 7 98:17-21, 912, 3ec 2 ,  1976,  EDB-77:036170 

intensif ied enarqy conservation and e l m a t i o n  of energy waste/ accelerated development of 
solar anerqy t o  replace depletable fossil fueLs/ and ~ c r o l e r a t &  c O r ? ? O Y S l ~ n  nf k z g s  L?211a*:ial 
and u t i l i t y  ?owex slants from oil a d  natural gaa to coal or nuclear energy. me new White 
Xouse h a s  a splendid o g w ~ ~ i f y  EO address *e mer- issues l e f t  unresolved by =!!e outgoura 
administratioc'. 
'Ail a r o f i t  f r o m  3x1 analysis of -&e & s u e s  W e  by the Xixon and Ford administrztions i n  

The aut!!ors have compiled a list of essential objectives they believe should be followed: 

-e authors =e hopeful chat -de new idmin i s ra t ion  and their  anergy aavisors 
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tibe energy f i e l d  - mistakes i n  set-zng goals for  achieving energy self-sufficiency, miseakes 
i n  organizationr in staffing, and i n  communication with the aublic. They f ee l  one of tfle 
f i r s t  interim steps t h a t  ?resident C a r t e r  can take is to work cooperatively w i t ?  -&e Congress 
on legis la t ion to eliminate the tortuous delays involvad i n  granting auLborizauon t o  new 
energy arojects  undertaken by private industry / they refer especially to  the s i t i n g  of new 
e l e c t r i c  power generating f a c i l i t i e s /  approval of right-of-ways fo r  'nigh voltage elec'dic 
transmission lines and high-pressure n a t u r a l  gas p i p e l i n e s /  approval o f  new crude o i l  and 
jmducts  lines and coal slurry pipelines/ and s i t i n g  of LYG terminal and regasification 
facilities. The a c t i v i t i e s  and objectives of a Haterials Policy cammission (subsequently 
knwn M the Paley Cormnisoion) established by Pramidant  ruma an i n  1951 a re  reviewad. Fi,?allY, 
the authors comment on international interdependence and conclude tSat a concept o f  total 
self-sufficiency should Sa rejected. 

' 

Gibbons, J.E., (miv of Tannassee,  moxPfller Tti) , margy and the Environ Cost-aanefit Anal, 
Proc of a Conf, C.orgla I n s t  o f  Tmchnol,  Atlanta, GA,  J a m  23-27, 1975, P u b 1  by Pergazwn Pres., 
E h f o r d ,  NY, p. 71-79, 1976 

and benefits in to  t!!e decision process. Zt departs s ignif icant ly  from tradi t ional  private 
sarket  dmcisions since it attampts to include external i t ies  and non-cnatket factors such as 
t o t a l  social  welfare. When applied t o  a l ternat ive ways to  relieve, the current U.S. enargy 
problam thrs krnd of a a a l y s i s  points t o  reduction of demand grovtfi (coasrroauon) as inore 
c o s t - e f f e c t i n  *a mst supply grouth altarnativas.  
Eielda are pointed out. 

( S O C I A L - m A R Z ,  ~RGY-CONSE8vATIobl ,  XONOMXCS) 

Cost/bumfit analysis is a mothod of accounting t h a t  attempts to introduca all costs  

ways of energy e n s a m a t i o n  in various 

ST77 12044 ENBRGY: TEE STATES' RESPONSE. LEGIS-OW, JVLY-OEfEMBEIc 1975. V o L m  111 

Jones, L G . ,  Bolster, J., (slational canfmranc8 of S t a t e  Legislatures, Washington, DC) I Peb 

Avai1:NTIS ECS13.00 

legis la tures  ia c a l m d u  y s u  1975. 
and containad 205 b i l l s  pa8s.d in U1a Jaauary-SuLy 1975 period. 
an additional 118 b i l l s  covuing the padod thsough Dacmmhr, 1975. 

1976, 39-252223, 508-77:036161 

This publication contains catagorizod text copias of enmrgy laqislation p a r r s d  by Stata 
The f i r s t  tvo volumes wmre publishad in A u W t ,  1975,  

This a i r d  voluma contains 

( ~ - c m s s m m x a u ,  EIOLIU;P w~zclt, --EFFECTS, eommam~ POLICIES, LAWS) 

ST77 12045 ENERa AND TEE mI1oNbwfi COST-3-T ANALYSIS 

saram, a.A., ad., mrgan, K.Z., ad., (Wrgia I n s t  of Tachaol, sch of Nucl Zng, A t l ~ a ,  GA) 
Znergy and t&a Enofton Cost-aanafit .W, Pmc of a Conf , Georgia Inst of T e c h n o l ,  A t l a n t a ,  
Gx, Juna 23-27, 1975, P u b 1  by Pergaman B r a s s ,  EJmsford, NY, 695 p., 1976 

Thirty-five papus by various authors are presurtad. Th. topics d i scuaad  are: enugy  
reaourcee and yofrctionm fusion porrr, solar energy for e l a c t r i c i t y ,  enmrqy demand, docision 
making, nuclear, safety, a l tarnat ive sources, f iss ion reactors and environmuxt, ura.n.iUnr 
mining and pmcassfng, nuclear fuml cycle, radiation e w s u r a s ,  plutonium Incycle, radio- 
active waate, fossi l  fuels, coal in power  generation, chemical pollutants,  genetic scales, 
reactor saiaty,  probabilist ic nnthods in cost-benefit analysis,  matr:x model fo r  nuclear 
plants cooling syatems, decision a n a l y s i s ,  u t i l i t i e s  i n  nuclear p l a n t s  financing, W0SYst.m 
t O h S M C e  U t S ,  OlIVk-tal C r i t W h ,  EPA standards, a d  the 3uclear R a g u l A t O t y  COmSaiOn. 

(c-a, P~UICZZDI~OGS) 

ST77 12046 SOLILE( CUNSPIRMX: TBt 53,000.000,000,000 GW4E P U N  O? T8E ENElkCX BARONS' sHIu)ow 
GovmJMmT 

I(eyaS, J., (MO- and M0-r DObbS PO-, NY), 197S, m8-77:036250, PCS3.95 
The author, mairman of the Board of Iatarzat ional  Solattharmics Corp. of xdor l and ,  

presant~ soma very provocative questions and cozmmts in this analysis of solar energy develop- 
mt in the U.S. - and in the process,  tha a n a l y s i s  prvadaa the w h o l a  midled energy aicture. 
&%- R e p s '  f m u a t i o n  and concern results essontial1.y fmm th. following: (1) h i s  mlPeaY 
invented and damloped a backyard solar furnace with col lector  space approxfmrtaly 100 ffsas 
(about 10 t a s  smaller than m a t  other systems to da te ) /  ( 2 )  tfia furnace w a s  testmd, mado 
a aroduction-ready itam, and w a s  t o  be mads and marketmi by many indepandant manutactUerS 
licensed under a patants-pending arrangamant and in competition with each other! and ( 3 )  
instead of being graeted w i t h  "huzzahs. as  a breakthrouqh product, the furnace 
a c t  l i k e  a rad-flag s t imu lus  designed to  prompt anger of the p.ople already *working i n  
the f i e l d  of solar energy resaarch." it is (3) and tfre attacks by "Learned" BhD's and other 
s c i en t i s t s  and enqineers t ha t  aupatandy inspired this book - indeed. .MS. iteyes atteapcs to 
malYz. the 9Dtives behind the38 at tacks,  first pointing out t h a t  respected s c i e n t i s t s  had 
bean '*restling w i t h  the problem fo r  years and could ;10t build a practical system w i t h  lesa 
%an 1000 FtSAI of solar collector.  99 states M e r  --hat many atzackers suspended final 

S . d  t o  
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judgement u n t i l  t!ey had v i s i t ed  'he research f a c i L t y  and 3xamined the data and collec'don 
rnethods/and tha t  tach who took the t i m e  to investigate carefully became a "convert" and 
advocate of Ue system. -Yr. 3;eyes' anaiysis of the forces a t  play behind his charge of 
"consviracy" - %!at b ig  businesa , aided u n w i t t i n g l y  by governmental agencies, is inkabitinq 
rapid develogment a€ solar anergy - indeed arovides food for thouqht for those who should 
sc-ztinize t ie vnole anergy S a i l  game. 

(ZCONOMICS , ZNVIRONMENTAL-EFFECTS, GOVERNMENT POLICIES, RESEi\RCS-PROG;CAMS, LZGISUTURE) 

ST77 12047 CONG2ESSIONA.L PERSPECTTVe 

Xccormack, M., (House Science and Technology, lashington, DC), Capturing the S u n  Through aio- 
conversion, EDB-77:053812 

The conqreasional 3u~port given t o  rasearc&, development and demonstration i n  the con- 
version of w a s t e s  t o  energy and f . a lo  and the production of fuels  from biomass is Outlined. 

(BIOMASS) 

ST77 12048 DEMAND ELZCTSIC -2: A NEW PXOBLE3l AND CEALLZHG8 FOR SOLAR HEATING 

lMills, G., (c!4R Industriea, Englewood. CO), AsHRAe J., v 19:42-44, Nl, JM 1977, EDB-77:054945 
Designers 02 solar heating systema a re  now faced w i t h  dealing with publ ic  u t i L i t i e s  since 

e l e c t r i c  beat gUst almost cer ta inly be considered as a backup system. 
realizing the impact *Ais v i l i  have on the i r  operation and are beginninq to  change tSeir rats 
strzctures to  ?rotact  themarives and their existing customers. The au-r suggests t ha t ,  i n  
order for  solar energy to be- a v u l e  energy alternative,  b o e  the industry and the tech- 
nology have an extensive evolutionary 2mcess to go t*ouqn. An example is c i t ed  of  the P u b l i c  
Semice Company of C s l o t a d o  obtaining permission to charge all new resident ia lcustomususing 
e l e c t r i c i t y  as t he i r  p r h a r y  source of heat or as their primary backup sourca adamand/energy 
rate ( D e r ) .  2SCU's residentLa1 demand/enerqy r a t e r ,  which bocamm effectLva Feb. 9, L976, are 
based on a d i f f e ren t  concept thau the old resideat ia l  docliningblock ratas. Dataarepraoented 
canparing e l e c t r i c a l  energy costs fo r  10,000 Btn/degree day all-alec+rfc and 70 percent solar- 
heated homes in  Denver. 

P u b l i c  u t i l i l - tas  a re  

(ECONCbZCS PWIZC-UTILXTIZS) 

ST77 12049 LESS- PBDX YESTEEIDAY E'OR ESERGY PROJECTIONS OP TOMORROW 

Nueller, K . W . ,  (Deufsche Sholl A.G., Bambrrtg, Gumany), A b t .  X i r t t c h a f t  und Wirtschsttapolitik. 
1 6  p., L976, cow-760565-4, AEO-CONF-76-148-005, U.S. Sales Only, f n  Geman 

A % ~ o d s  previously used in thr ~prman p e a l  Republic for forecasting energy sueplies and 
demand have p ~ o v u ,  t o  be haccurata rrnd requira revision. A. the development of the petrulaum 
aud n a t u r a l  gas industry s&am, n w  snrrgo sooltfcu were f i r s t  underastimatad. but once estab- 
lished, they were overestimated. P r e d i c t i o n  of nuclear energy developman+ is uncart8ia. The 
energy market. efch Fs under increuisg paLiticaL influence, n a w  an additional difficulty for 
the forecaster. fn the futnre, energy projections shauld take the p s a i b l e  range of tho future 
total economic developnrnt into consideration, should use r a a l i s t i c i n s t e a d o f ' ~ l i ~ C s 1 " y i a l d  
expectations a s  a b a s i s  fo r  p r e d i c t h g  tfie anrtgll supplies, should cbntinuallycomearettrereal 
development w i t h  the astimatad developman+ trand, and in case of deviation, should quickly 
adjust  tbe pradtai O p d .  

( a m  t WLXTSCAL-XNFL-CE, ECONOMIC) 

ST77 12050 S0C-a ASPECTS OF ENERGY CON-IOH 

Olsen, &E., Goodnight, J.A., (Nort!woSt Energy Policy Project, Portland, O R ) ,  190 ?., L9?7, 
WP-1-9,  PB-266 OZS/eWe 

The report s w i z e s  ffnding. f r o m  e x i o t i a q  social s c i e n t i f i c  studies of anergy conserva- 
tion at*dtudes sad behavior, w h i c h  fn geaezal show that the Rnwrican pubLC has thU8 fa adoptad 
only . * tL consarmtion practices. It analyros s i x  strategies f o t  h p l a ! n ~ t i n q  CM- 
servation programs, and concludes at informational and persuasive tecfiniqurrs are relatively 
worthless, t h a t  prfC-9 and irreantims can be quita e f fec t ive  for a l t e r ing  specific ?racteces, 
and that goverrrmhnul mqulation a d  guidaaca can produce -re extensive changes in energy con- 
sumption. Several possible social mlications of en- consemation are e m e d .  including 
quaLity of social  ufe, socioaconomic equity, and the development of a conservation e th i c ,  all 
of wnich could br affected by axtensave energy cons€uvation programs. 

ST77 12051 IMPACT OF x ~ ~ ~ m m  f i J c S m T V E S  CN TRE 'JTILSwATIO?J 3ATE O F  SOLAR EXERG2 SPA= 

Petersen. H.C. -. (Utah state vniv. r ~ q a n ,  UT) ,  roc of *he Soutkeast Conf on A P P ~  of sol 
Enerqy, Z?d, saton muge, m, -r 19-22, 1976, Spnsored by ERDA, O a k  e d g e ,  TN, ?- 279- 
285, L ref. 1976, CONF-760423 

and water keaang. 
tax deductions, tax czedits, a p z d  dmOrt;zatlon, m d  i n t e re s t  rate subsxdies. X Computer 

CDNDITIONLVG AND WATER SEATZNG: 1975-2000 

?'fnancxai h c e n b v e o  are 2ropoaed to  accelerate the use of solar energy fo r  keatinq coolb3  
m n g  the m ~ t  frequently mntzoned are sales md ?m?erty tax sxem?t=ons. 
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simulation model is used to estimate the effects  of alternative incentives on the r a t e  of s o h r  
aaergy uti l ization. 
impact, while Sales tax exemptions m k e  l i t t l e  difference. 

I t  is detemined t!!at i n t e re s t  r a t e  subsidies have &&e mst s ign iz i cmt  

(CO~WUTER-S~TIOI~  TAX-EXEXPTIONS I TUI-C.FZDITS, ===ST- %"E-SUBSIDIES , EC3NOMICS 

ST77 12052 A SLWLIPIZD EQUILIBRIUM .%DEL OF TEE U.S. ENERGY-ECONOMIC SYSTEM AND ITS USE 
COMPARING XLTEartATIVES 

P l a s s ,  8.;. Jr., (niami, university, Coral Gables, a), ~n World Hydrogen Znergy conference, 
lst, .Miami Beach, r'L. X a r . 1 - 3 ,  1376, Proceedings, University of .%ami, CDral Gables, 
Perganmn Press, New 'fork, YY, V 3:3C-75-3C-98, 1976, B77-33326 14-14 ,  A77-33421 

a simplified SOW of the U.S. enetrgy-aconomic systuu is developed using aublished data 
on energy f lows ,  labor employed and dollax flows. The energy system, usually divided into the 
sectors i n  industry, electric mar, residential-conawrcil and transportat ionis  reatructured 
k t o  a threeseetar modo1 including extraction and production of energy resources, production of 
goods aad serrticas and consumption of fuels, goods and sarrricas. EfLPacts on fuel used; employ- . 
nent and standard of l ivinq of various alternativms are examiued, including hagh prices of 
irne0rt.a fuel,  tedmological impmvamoats, solar energy for space and w a t e r  heatinq and hydro- 
gmn fuol for transportation. 

(HATBEYATICAL H D D E L S r  E l U E R G Y - T E m L ,  l3.S.) 

3T77 12053 .HWAGING TRE SOCIAL .WD ECUNOHIC IMPACTS OF ENERCY DEVELOPMENTS 

Reiff, I.S.* (Cantaus Xaaaqarp.nt Conaultauts, Washington, DC), 171 p., J u l y  1976,  TID-27184 

o f f i c i a l s  with guidance raggatding how they most eifect ively amy assess, plan and manage the 
a x i a l  and economic impacts of eaerqy dmlopnunts.  

(BAWDBOOK) 

The purpose of this handbook is t o  provide local  (ao w d l  as ragional, state and Faderall 

ST7f 17055 co18ABATIV'E S m  08 SELzCrm PGUIZIXG -DEI IN ENERGY BCONOZU 

SC-tZ, K., (KetfOrSchunq.anlag.JrulichG.a.b.B., Germmay, P . B . , P m g r ~ r u p e S y s t a m f o r ~ c h ~ ~  . 
Sales Oaly, In Gamut 
Avail:ERDA, 0 .0 .  Box 62, O a k  Ridge, Tn, 37830, A t m :  TIC 

Soma genera l  remarks on planning are foilowad by an outline of seiacted metbods of planning: 
mathematical-statistical mothods , i n t u i t i a  nuthod., structurinq zmthods , optxnizataon mothods 
and LItQUt-OUtpUt technique. On the b.8- of them alraady-traditional methods, a modal is 
described which takes into a c ~ ~ t  the intmractiona of the complex system anergy economy w i t h  
its anvimlslp.nt. Tha soiutinn, or r a t !  t b  application, of eacfrmothodmustbr detrrmmedby 
L3a spacial  srt of  pmblew ta b* dea l t  with. 

(MA~rneXL-STATISITm&, I N m ~ - m T E Q D S ,  S S *  OPTnKZATTabl, ImwT-OtPPPUTr  
EpJvIffDNHU9T) 

Und TOCbnoloqiSCh..l%tariCklU~, -y ) r  35 Q . r  L976,CONF-760565-5, AED-CONF-16-148-004, 0 . S .  

ST77 12056 -CS OF S O U  COLLECTORS. BGAT m S  #era aRAmRS 

S m i t h ,  G.E., (UdV Of cambtidm, Cd&ridmr NJ) , 1973, EDb~7'7:060703 
The p a p u  is intandod as M economic aaalysi. of tho systunscurrentiyavailable f o r u t i h -  

zatfan in M autonooous hop... ~ h .  mmthods u a d  aro thoae of lPicro-economic investmuat anrlysls 
and M app.adir h a s  s.Ur inc1Ud.d which discusses the .pp-riate rate of interest. The first 
p a r t  of the paper r 8 n m  a l i t t l e  history to note 3- ruabl. data  and to have soma of the roots 
of the motivation for this rasearch. The socond p u t  concerns i t s e l f  with current costs  and 
tries to  divide the costs into c-ononts so t h e  hiqh cos t  problem areas can be hiqbliqhtsd. 
The l a a t  section dealing with auxiliary h e a t  s u p p l y o f f ~ r r a s u q q ~ ~ t i a n r f o r a n ~ t e q r a t e d s p ~ t ~ ~ ~  
whach although Zechnically feasible  appears to 5. Unttled. 
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EO adopt mze economical pricing s t r a t eg ie s  and ( 3 )  develop fie-xible, ?erfomance-oriented mles 
and standards for zoning and building o f f i c i a l s  so theywil lnot  disapprove so la r~ne rqy8es iqns  
simply because &%ey a re  unfamiliar. These &3uee ac*Aons coulddomoretoencouragesolaranergy 
development tkan aos t  of -be 200 laws &hat were axamined. mis ;nont!!lyroundug of anergy cm- 
semation law, part icxlar ly  as it affects  buildings, indicates that mre than 200 qieces of 
legis la t ion have been formulatedr Lke m j o r i t y  not  snacted upon. The author f e e l s  t ha t  aOSt 
legis la t ion ?resented was not presented seriously or was ?resented prematiiely. 
yoblems of solar  energy deveiopmeuat: (1) it is too expensive, and ( 2 )  even wit!a a storaqe system, 
a homeowner needs a connection to existing public u t i l i t y  lines for a backup system. 

(ECONOMICS. LEGXSIATION) 

Se cizes two 

~ ~ 7 7  12058 TWO OF TBE INDUSPR~AL DEVELOPMENT OF SOLAB -Y: SLWLICITY XND ECONOMY 

Touches, W., (Cornier, .Marseille, Franc%),  Keliotech and Dev, P t o c  of tttS In t  Conf, Dhahxan, 
Saudi Xrabia, ?$ov 2-6, 1975, P u b 1  by Dev Anal Assoc,Cambridge,m,VL:I35-143, 1976, In t rench  

Problems of solar techniques are discussed in n e w  of space h e a t l n g  u t i l i za t ion  of solar 
energy. Calculations of insolation and useful heat  are presented emphasizing a nonuumercial 
approach. 

(ECONOMICS) 

ST77 120f9 FWWCSABT ?OR AN DEVEXQPMENT OF IYDUSTXCALAPPLICIONS OF SOLARZSRGY 

touchaisr X., ( C G M ~ ~ ,  .atseille, France) Heliotech and Dev, Proc of the IntCanf, D h a b t ~ ,  
Saudi ~abiarlVov2-ci,197f,?ubl by Dev AnalAsaoc,Cambridge.MA,V 2 : 5 0 5 - 6 0 8 , 1 9 7 6 ,  In Prencb 

is outlined. 
A proqram of applied res- is ptoposmd and s t e p  by s tep approachto pract ical  solurrons 

ST77 12060 P T U N  POR TBE D-OP- AHD I X P ~ A T X O N  OP STANDARDS !?OR SOLAR BEATING AND 
CGQLZNG XPPLSCXTIONS 31ITuLG REPORT 

waksman. D., P i e l s t ,  J.E., DiWcerS, R.D., S t l a d ,  EA., (XBS, Washington, DC) , Auuq 1976, 
>!BSIR-?6-Ll43 I ZDS-?7:053829 
UTZS S1.30 

This plan contains o m e w e  of the various ems o f  standatdo that are prasentP1 available 
Sow s a d l ~ f d s  ata m a y  deoa~oped ia thr united sta tas  and howtheme standards are nomally 
u u i z e d  by ths u d h q  rogelatorp system as baelrgmund infoanation. Racomrnandationsarem- 
cluded r a g w g  d o a s  and stops that rho- bo talcma toidenti,? available and needed solar 
standanis ,  clvrapt activities in Soth the public aad privatasectors  related ta solar standards 
are discussed, acti-tie. related to the irpplem6ntation of solar standards 
tables which can be rwd to 
heating and cooking a p p l i e a t b n s  are included. 

presented/ and 
te tbo d m m l o p t  and implmnentatioa of standamisfor 

l3,ooo THERMAL POWER 

ST77 13056 ASSES- OF ENEIu;y STORAGE SYSTEMS SUITABLE FOR USE BY ELECTRIC UTILITIES FINAL 

( P u b l i c  Seroice E l e c r L c  a d  Gas Co., Newark, NJ), 369 ?.* July 1976, ZPpRI-EM-Z64(V.2) 

Satterfes ,  hydmtpn and super-conducting magnets. 

m O R T  

The systems evaluated include thermal, hydro pumped, comeressed flywheel, electr=c 

St77 i3057 SO- ZNERGY SO--TBERMAL: STOKING THE BOILi3RS Wfm SUNSHINE 
-Xosaic, 75:14-15, X2, 1974, EDB-77:041496 
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ST77 13058 SO- ENERGY STORAGZ: L X A X I X J C  H 'WEILE TBE SUN SHIlJES 

.Hosaic, V5:23, N2, Aps 1974, ZBB-77:047343 

san+ioned. 

( H Y D ~ - ? I ( o D U C T I O N  WIM), mRMU-POWER) 

The production of hydro-n by solar and w i n d  p w e s  p l a n t s  as a neans of energy storage 1s 

ST77 13059 SO- THERMAL -ION PRGGW: SUMMARY REPORT 

(ERDA, Washiugton, OC), O c t  1976, eROA-76-LS9, Eo~-77:053814 
NTIS $5.00 

nMh solat theanal test f a c i l i t y r  total u u r g p  rvataznr,distributadcollectorsystaM,~ybrid 
systems, research and developnwnt, and program application and .upport. 

Projec+ ounmuier are given f o r  contracts p e w i n g  to the cantralreceiverpoarcrrplant, 5 

(RESEAzccH-PROG8AHS , --POWER, - - m G Y - S Y m )  

ST77 13060 S O U R  ToTAt PSERCY PROGRAPI PLAN 

(Sa* Lab.., hlbUqU8rqUOr NH), 43 p . ,  AUg 1976, SblD-76-0167(ROV.) 
The goal of tbe Solar Total Energy Progtam is t o  have by the end ofFY 32atotal . innsta~led 

capacity of 30 MW, consisting of approximately J MW of electrical ~ a p o c i t y a n d 2 5 ~ W o f t h e ~ l  
capacity. These s y s t . ~  axe t o  include differing technical dorigrur and be aQpLied t o  a V U L e t Y  
of electrical aad themual loads in a number of di f fe ren t  bcatAons. ThisPmgrmPlandeSCribe~ 
a coordinated raseuch and drnlo-t effort necessary to a&ieva this goal. 

( ~ ~ - O ~ P ~ ,  OVERvfe#) 

ST77 13061 COPIPANIES Conom OtSIGNIXG LO-HW PXLOT PLANT 

r M a C h  D 8 S r  V49~30-32, Feb 20,  1977 
ConQetfng designs are being considuod f o r  a LO-MI solar /a lectrfc  p i l o t  p l a n t  k COP- 

structad in the California dmsart. 
aru t h e i r  heat rtorag. rpatau.  
~ s e s  a latent-heat storage systam. 
stat  constructed of silverad f l o a t  g l ~ a  rather than uot ic  mirrors. 

( c X L s F O B I 9 U ,  sTDRIu;E. mIIIosTAT, --Pawmc) 

The principal differmen amng the caatractors pmposrls 
mo propose th. w OF urrrible-haat ryrtema and a tbitd pro- 

AS a cost cutting step,  a l ~  contractors will UOI a h d i o -  

ST77 13062 P R O O W ~ ~  O? ELECFRIcfzl m D Y X N U C  CONVERSION OF SOLAR ENl%m - 10 
WJr: BROJecT 

Abatut, J.L., (c9RsI Laboratoire O ' A u t o n r a + i p  Et 0'AnaLysa Des Systemms, TOULollll.er Francm) , 
The design of a french solar enuqy p l a n t  planned f o r  construction in 1982 is described. 

B large number of 7!4 x 7M b l i o a t 8 t s  (Motor-driven mirmrs) vi11 bm arranged on th. ground SO 
as  to  concentrate and r e f l e c t  the sun's image. x boiler, placed on top of a 100 to 200-ter 
high tower, will racein the solar f h x  coacentrated by tlm bank ofhel iostato.  Parameters f o r  
optinrizinq t Q W U  desiga are dfscu8s.d. The hmlio8tat.' r e f l ec t ing  m a t a t i a l , S u p p o t t S ~ C t ~ e *  
drive mmch8nisIaI rpd srrrtos for alignment at. &.cribad. 
i n to  service in u e o .  

a-0 De L 'EI lq fe ,  V28t230-238, ;\pr 1977, A77-32591, Zn English and French 

A prototype i8 schodUld  to be put 

( T B E I V O D I I O A M T C - m C T ,  S T 0 - r  lRIllE, m O S T A T S r  OESIQI-A&ALYSIS) 

ST77 13063 RWXInB CYCLE EIwsGY Corm~S~m sYsTpl OtSIGrJ CONSIDERATIONS FOR LI)w XM) XXTZR- 
MEDIATE TE24PlmATu~ SENSIBLE BEAT sooRc3s 

Abbin. J.P. Jr., (Sandla Labs., ALbuqurtqru, m),  18 p . ,  S a m - 7 6 4 3 6 3  E(29-11-719, N77-23699 
Avail : NTIS 

temwrature sensible h e a t  sourcu such as found in g a o t h e w ,  w a s t e  h e a t ,  and solar-thermal 
applications. 
=st e f f i c i e n t  thennodynamic cycle, but that th. efficiency of the enuqy  conoarsion 
can ba a - b y  factor. 

Oas iqn  considuations are described f o r  e n e m  conversion s y a t e m  for low and i n tmnnaa tm 

The most cost  effmctiva designs fo r  the applications s tudieddidnot-ecw-the 

(a0-1  TBEIIMAC-POWER) 

ST71 13064 YEW =OD FOR COLLECTOR PIE= O o T I H f Z A T S O S  

Xbdal-wanem, X.S., Hildebrandt, x.F., Lipps, P . w . ,  vant-tlull, L.L. , (Univ of H o u . ~ ~ ,  m) 
Heliotecn and 3ev, Pmc of the I n t  Conf, Shahtan, Saud i  Arabia, XOV 2 - 6 ,  1975,  5Y Jev 
-bal Assoc, CYabr:&ge, !4A, V 1:373-387, 5 refs. 1976 
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X comprehensive computer s2pltlataon program rs used t o  op txuze  h e h o s t a t  locations ~n 
a col lector  field and t o  compute Lie f r i c t lon  of tfe so lar  energy vhrcb actualbf strz!<es Lie 
receiver. T 2 e  new optrmrzacon method n u e s  a 10 Bercent uqravement over previous appro%=- 
t2ons. 

(C~MPUTER-SIAXUIATXON , HELIOSTATS TBE-SMAL-POWER) 

ST77 13065 TOTAL ENERGY SYSTEMS: SOLAR ERERGY PROGRAM S E M I - m A I ,  2EVIEWr JULY 1976 

Alvis, R.L., San , R.L., (Sandia Labs., Albuquerque, NM), July 1976, SAND--76-5758, EDB- 
77:060549 
YTIS $7.50 

Reviawa are presented on the ER13A-NeuKexi.coirrigationproject, totalanerqyyrogram, solar 
total energy campus study, solar total energy t ea t  faci l i ty( inc1udingope~~ingexperiencewith 
parabol ic  cylindrical col lector  f i e l d ) ,  solar t o t a l  eaergy?rojectmanagezuant, andmirrormater- 
ials and selective optical coatings. 

(HELIOSTATS RJ3SeARcB-P- TOTAL----) 

ST77 13066 PROBLEMS ON ESERGY SPORACE IN SO- P m  STATIONS 

A?ariSi, R-R., Teplyakov, D.I., -1. Solat Exiw, USSR, (Engl. T r a n s l . ) ,  Vl2:1-7, 92 ,  1976, 
-aB-77:060551 

An account is given of the basic prerequisitesfort!!edevelopmentofdiurnal, Seasonal,and 
annual storage systems fo r  the enerqy generated Sy solar power stations. Procedures are OUE- 
Lined fo r  <!e processing of accinozuetric data, obtained over many y e a r s ,  a s  a basis  fo r  Bsta- 
mating the size of the energy storing systems. Existing types of such systems are appraised 
fzm t!!e standpaint of their s u i t a b i l i t y  for solar ?mer stations. 

(DIURNAL. SEAS-, ANNUAL, XTIXO-C-DATX. --POWEX) 

ST77 13067 so- 

Sash, D.G., U.S. Patsrrt 4,002,032. Jan 11, 1977, EDB-77:060688 

U g h t  co l l ec to r  fo r  hma-9 the gas in t!m condut ,  i9 provided w a M  a gas turhhe t!at is 
dravan by tfie gas as it expands as a result o f  ttu solar heating. 
krlet for introducing ak, or an =let tor  introducing water spray (later steam) , o r  both, 
thus supplying the gas which is heatad and expanded in  -a conduit to drive the gas turbina. 
The l i g h t  collector is preferably a parabolic reflector t h a t  directs sunlight on ';he conduit - 
in order to  hea t  and expand tha gas t h m r a i n .  me turbine ordinar i ly  drivas an slec*aic generator. 

A solar mted device including a conduit for expansion and floor of gases. and a W l a r  

The conduit amy include an 

( P ~ ~ C - ~ ~ C ~ r  BEAT P A W .  TBERMAt-paweR) 

ST77 23068 2oweB PLANT WITX SOLBa POWER GEEIUTOB 

Blake, F.A., Ge- Patant 2,444,978/A, A p t  3, 1975, eDB-77:041498, In  Gemma 

of an array of mitmrs, vhi& focns *he solar radiation producing steam a t  the focus. The 
steam drive8 a t ~ i n m -  

It is p r 0 - d  to swlennnt a hydro power s ta t ion  by a solar powas generator consisting 

(mmIC-GZNERATfCmr, PA-, TsERMAt-POWER) 

ST77 13069 ONE LW//t//h BENCB HODEL CAVITY -NEB 3- -RATOR 

alake, ?.XI, '=racey, T.R., u&-, J.D., ~a3psf, S., (Martin ,Wfet&a m e p ,  D e n o a r ,  CO), Sal 
md.1 1- q.nrta+ot ~ ~ g g e e m e t r i c  and thermaL charac te r i s t ics  of tkie 

full-scale steam germrator to bs fn energy collection-conversion sodnles of a 100 &#//a 
solar enem conpsrcsina pumr plant  sealed f o r  aperation ia the Centre National de la Recherche 
Scient i f ique solar furnace a t  Odeillor Francs, waa a major elemrnt of the Solar Power S y s t a m  
and Componant rcI.rsrch Program. 
s a a m  generator, to pmvtd. w a d  instnmmntation-control-adaptation aqurpment and to  ?atfom 

V18:513-523, N6r 1976 
Deaiga o f  a 

The planned follow-up gmgraa to fabr ica te  the bench model 

C h e d C O U t  teat fag is baing p s r f o m  drPing 1975- 

(DES1GW-3XVIEWI TSERMAL-POWER) 

ST77 13070 SOLAR THE- CONVERSION HISSION ANALYSIS 
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intermediate o r  load-following mode has tentatrvely been identified as the preferred concept. 
“his c e n u a l  raceiv@r ?war plant appears t o  be econormcally competitive w i t h  conventronal 
power plants in t!!e 1990 time period. 
estzmated € o r  +Ais preferzed concept. 

(SOUTHWESTERN UNITED-STATES, ECONOMIC, &\IARICET POTENTIAL, ,pBExHAL -POWEB) 

A p r e l a a r f  inarket capture potantial  has also been 

ST77 13071 CERAMIC .YhTlXL&S FOR SOLAR TXERWd, ELECTRIC-POWER GEWERATION 

Bomar, S.H., Poulos,  N.S., (Georgia Inst  Tecfurol, Atlanta, a), wrican  Caramic Society 
Bulletin, V 56:322, X3, 1977 

so abstract available 

ST77 13072 PRELUZNARY REPORT OH SXMULATION OF A HELIOSTAT FIELD 

Bouyssou. G., Giraud,  h. ,  Vialare+, G . ,  ( ~ r i r r u s ,  W.J. and co., H i n g h a r P ,  &a), Rapport Provisoire 
Sur La Simulation Down Champ D ’ H e l b s t a t s ,  Toulouse, N a t l .  Sc i en t i f i c  Res. Contar, 27 p.* 
July 1975, Sponsored by ERDA. ERDA-TR-158, N77-19782, Transl. Into English 
A v a i l :  NTIS 

Strucfuring with Sp.CialiZ.d srrbprogra~ provides a mry high dagraa of f l u i b i l i t y  
depending on the acquisition of increasingly accurab data Sor the selected si-, the machaaaic~ 
and optical  design of the mirrors, the data on solar  radiation, tha tower and boiler,  the 
number of towers, and random disturbances. 
in arder to obtain results which coma closer and closer to r ea l i t y .  

Thema data can ba integrated into any 3tLmulatiOn 

(ENEXGY P O L I C ,  L-TXCXL-~DELS) 

ST77 13073 DESICJIING AMI SITINC SOLAR WWEB PLxblTs 

Bradley, W.J., (Bursla 6 Roe fnc, W o o d b u r y ,  NI), Consult Eng, Barrington, E., V 48:80-84. 
N3, 4 refs, cur 1977 

a peaking plant,  intsrmccdiate p l a t ,  o r  as a base load plant. 
mathods o f  s o b  en- collection, conversion, and application to supply e l e c a i c i t y  rmquisr 
nmnts is presented. 

(SITE-SGfrECTIaEJ, PUIW-QURT, TEaBwUreol(eR1 

The author atremses that si ta and design depand on whethrt the f a c i l i t y  v i l l  be us& as 

A sdmmatic f low diagram of a distributad solar thermal paver systam is 

A flow chart  showing tha Various 

i i i ~ u a t ~ t i .  

ST77 13074 TEMP!ZRATUXE OPTXMIZATXON FOR PaWta  PRODUCTICPO QF INPfpsXTZ EEA!2 TIIAcfSozEL SOLAR 

C h a m ,  L.S., Sinqh, P., (Ptmjab  AsLc uaiv, Ludhiana, India), Ealiotech aad Dev, Proc of tha 

194-204, 6 r e f s ,  1976 
I t  is found that tbr r a t i o  of the absorbu to the stagnation tamperatures complataly 

armdicts *e b3xanml performance of collection systems. 
t o  obtain the optimum ou t l a t  tsmp.rafunr of heat transfar fluid €or Carnot etficioncy. 
S-le numerical calculations op-zing the o u t l e t  twaratura  of the transfer f luid azo 
included. Th. resul ts  of tha analysis are ?resentad am functions of dirrp.nsionless paramat-. 
Thesa M applicable to both concmntratinq and non-concantrating collection syst-. 

( m c x L  CXficJLATXONS, TBEREIAL-POWER) 

ABSORBERS 

Con:, D h a h r a n ,  Saudi Arabia, NOV 2-6, 197f, pub1 by Dev Raal u s o c ,  CarPbriOga, .a, V 1: 

Tha result of tha analysis is usmi 

~ ~ 7 7  ~ 3 0 7 s  T~EIIMODYPSA~~~C m s f s  OF ALTJ?ECPIATE EHPU~P casu-, BPO- am HEAT 

Cox, K.E., C a r t y ,  R.E., (Xantucky Wv. ,  UAaqton, Kx), Conqer, W.L., Soli.m8n, M A - ,  R m k r  
J.z., (NOW Hucico Univ., iUbuquarqw, m , ~n nfami univ. 1st rAorld-Eydroq.n Energy Conf . . 
~ m c . ,  sp0nsot.d h:par+ sy NASA, v 2:is, s.r ~77-21591 12-44, ~77-21608 
Avail : NTXS 

Hydroqan and chaaical h u e  p i p e s  wars p m p o s u i  as nuthods of transporting enerqy fmm 
a p r i m u y  enarqy source (nuchar ,  solar) t o  the user. ~n thr chemical h u t  p ipa  S Y 8 t . I P p  p r imary  
energy is transformd lnm the enorqy of a roversibla cimmical reaction; the c h d c a l  species 
a re  *en t r a n d t t m d  or  storad u n t i l  the anugy  is required. 
hydrogan schums and chmmical h e a t  pipe systems on a s-nd l a w  efficiency o r  availablo mrk 
basis show that hyydmqen is superior espacially if the and use of the c h d c a l  heat pipa is 
e l ec t r i ca l  power. 

P f p t s  

a d y s i s  of *zerm~Cfidcal 

(THERMODYNAMIC-EFFICWCY, STORAGE, ENERGI-TECSNOLOFI, SYDROGPJ-SCiEMES) 
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ST77 13076 CONCEPTUAL SELIOSTAT FIX= DESIGX TOR TBE -A 3 .=WATT SOLAR THERMAL TEST 
BACZLITY AT s m x x  ILL~UQUEXQUE 

C-stner,  X . L . ,  Fourakis, EA., ,Hitchell, P.D.,  (Honeywell Inc, Energy Resour C a t .  Minneapolis, 
!m), >!Ode1 Simul ?roc Annu a i t t s b u r q h  Conf., for  7 t h  :4eet, Univ of Pit-csburgh, ?A. Apr 26-27, 
1976,  V 7:636-640, o t  1. 1976 

The workiaq hei ios ta t  f ie ld  for  the EEiDA 5 Yegawatt Solar Thermal Test Faci l i ty  was 
designed to meet the solar  thermal power requirements for t es t ing  4 different receiver oub- 
system research experbent .  
receivers and he l ios ta t  f i e ld  was the principal tool used in  this conceptual design. Field 
deployment, focusinq 3tIatew. numb- of hel iostats ,  and t o t a l  mirror dtea rrtquirsdto accowlish 
-he test objective8 of the f a c i l i t y  w e f e  established. 

(COmprJTEIc XODELXXQ 

A ray-trace simulation model of the subsystem research experinent 

ST77 L3077 ASSESSNENT OF TEE SOCIO-ECONOMIC W ENVIRO-AL ASPECTS OF TflE CLZRAL iZEONER 

Davidson, iy., Grether, D., H O m w i t Z ,  M., (California Univ., Berkeley, C N ,  8 P . ,  Aug l.976, 

nature which a re  discussed. A savere, direct environmental implication of t h i s  technology 
apoears to  be destruction of the Local ecosys+arn a t  and aear plant sites. Xn0tba.s s ign i f i ca t e  
problem is che watar ilecessary for  plant cooling and consc-ction i n  a r i a  locales. The power 
?lants  could mdi fy  local  and regional U t e ,  but t h i s  subject is complicated by %any factors  
and no credible model h a 0  as yet been developad to analyze it. 
these plants,  a t  a leve l  o f  construction o f  8 gWe p u  year ,  would appear to nave only minor 
efr'ects on the economy. 

?OWE8 PLANTS 

c o ~ ~ - 7 6 0 8 4 2 - a ,  ~ ~ ~ - 5 2 9 1  
There are saostal aspects of the central  receiver concept of M environmental o r  ecological 

Lmterral requhemanto f o r  

ST77 13078 SOWB-TSERMU POWER SysTEp14 

Centon, J.C., (awricarr T e c h n o l o g i c a l  Oniveni ty ,  Killaen, TX), In Alternative Energp SOUZC-, 
New York, Academic, P r e s s ,  Iac., Remisphere B u b l i s U n g  C o q . ,  Washington, OC, p .  219-243, 
1976. A77-31467 13-44, A77-31474 

me charac te r i s t ics  of the solar energy sourca are exambed, taking into accountthe solar- 
energy s p e c c ~  at sea level and outside & atamsphere, diurnal and s e M o d  variat ions,  and 
dir8ct and fnd*ect radiation. Tho energy contained in the solar flux can becollected if it i s  
allowed to f a l l  en a s u i t a U e  callectar. A descrzption is presanted of  focusmg and nonfocusing 
thermal collectors. 
qrvinq a t ten t ion  to tbxmal-enugy storage and chemical energy storage. i%lectricpoweruf;rlit;r 
considerations are also explored. 

zipproachu for storing thr t h d  energy &*ora -e col lectors  are discussed. 

( ~ - T E C E N O t O G X ,  SPaaAGz. DfORNAL-SEASOXAL WUIATIOLJS, ELEC?RIC UTIIZT) 

ST77 13079 A SO- -R - FOR coLD-STZU4 TURBINE OPERATIONS 

Dreyer, J., &u&ke, E., Dornier-Post, p. 15-16, ~ 1 ,  1977, A77-32403, In  German 
A short-tern and intar!eediate-tenn solution conearnzng the decaotralrzed supply of t!! 

population in ~ e v e l ~ i a q  cauntrres via ebct=-ic pewor can be provided by an amroach based 
on -&e u t i l i za t ion  of taganrrative sources such as  wind o r  solar energy. X description 
i s  presented of a p r o j e c t  of West cianuan companies related to the &vel-t of a LO-kW 
30- geneator w h i c h  u t i l i ze s  for  the operation of a turbine, Low-temperature h e a t  i n  the 
range f m m  9 0  to  14OoC obtained di rec t ly  from a solar energy collector o r  from a chermal storage 
tank. 

(ENERGY-TEc3Notociy, m-C-POWEEC. ST0-V m D Y N R M C - c Y C I Z S ,  DE-IUltIZED DEVELOPIXJIG- 
C O m T R I E S ,  m. TEmHaL-mwER) 

ST77 13080 IloFBAEtED -Sf- m- 09 -0STAT mw 
Gray, D., ( . mdet+a m a w ,  Oanver, CO) , Society of Photw-optical Instrumentation 
Enginears, Z v e t d a a  Estates. a. p- 95-101, 1977, In Optics in Solar Energy Uti l izat ion 
11; Proceedings of the Seminar, San D i e g o ,  CAI AUg 24-25, 1976.  A77-29576 12-44,  X77-29590 

%e cutrurt developmant of Larqa focusing hel iostats  to concentrate so la r  energy on a 
boi le r  o r  cen t r a l  receiver requires a method fo r  measuring the overal l  e f Z i c i e n c y / p e r f o r c e  
of the hclios+at,  
flaw rate, has be- us& t o  test a 22.3-oqaare meter ne l ios ta t  focused a t  a distance o f  21 
meters. This papar presants one of the methods uaed to accomplish ver i f icat ion of L!e accuracy 
of %?e collec*,ad caor imater  data. The m a o d  involves tse use of a tseraovision for deter- 
mination of ternparawe gradients and flux patterns on t!!e water-fi l led p l a t e s  of *the calor i -  
m e t e r  both wi* and without solar-beam impingement. The i n i t i a l  thennovision tes t ing: las  
established t ~ a t  &e bf=md ta levis ion can h e  a potent ia l ly  -raluable tool in  t!!e a s s e s s m t  
of ?at te=s,  masuramant of losses witsin *e cen t r a l  receivers,  and eventually for  
determinatzon of e n e z g  concantrations within a reflected solar  heam. 

.J f la t -p la ta  calorimetar, using *&e temperature rise in  water a t  a masured 

(cXtoRf*\IETERS * ~ ~ ~ G Y - ~ T E G X N O L O G Y ,  ?LIJX-?ATPERNS) 
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ST17 13081 A TSERHODYNAHSC ANALYSIS O F  SYCSOS, X 3YDRO- CONVERSION AND STORAGE SYSTCY 

Gruen, D.X., SChZelner, F. ,  Shaft, I., ( 2 ~ g o ~ e  Xational Lab., I L ) ,  V 2:15, In %ami Univ. 
Ist Norld Hydrogen Energy Coni. ?roc., See 977-21591 E - 4 4 ,  N77-21622 
A v a i l  : NTIS 

A tvo metal hydride ~ y s t e m  for  the storage, re t r ieval ,  and conversion of t!!ermal energy 
is desc,--ibed. The system functions heating, cooling, and >mer proauction axe discassed for 
solar energy applications. A *Um.rmodynamic analysis particnlarly of t h e  conversion cycle is 
presented. it is concluded tha t  solar  concentrators providing heat tranafer fluid temperatures 
o f  140° could give conversion eff ic iencies  of 16.5 percant. 

(EZTICIETICY 9 .mAL-ffYDRIDES)  

ST77 13082 DESCRIPTION OF THERMhL STORAGZ SUB-SYSTEX DESIGXS FOR ERDA'S 10-= SOLAR CENTRAL 
RECZIVER P I U T  PLANT 

Gutstein, N.U. ,  R a p l a ,  G.M., (ERDA. Waahinqton, DC) , American Society of achanacal  Enqine*rs, 
Winter )\anuaL Mooting, New 'lork, Ny, Dee 5-10, 1976, ERDA-Sponsored Research, ASHE Paper 76- 
WA/HT-68, 9 ., 1976, 177-26491, Hambus  $1 .50 ,  Nonmunbers $3.00 

raceivor p i l o t  plant. Incorporatd in each p h t  & a i m  is a storage sub-crystom that  vi11 
permit ext.ndrd operation of the p i l o t  for  6 hr a t  an ou-ut level of 7 me. 
the current d u i q n  of the thrrrmrl storage sub-systems and the i r  integration w i t h  the p i l o t  
plant. The dosigns of the sxperhuntal  nrodels of these sub-system, to  be b u i l t  and tested 
prior t o  f i n a l  design of the a l l o t  ?lant, are likewase drrscribed. 

ERDA's &viaLon of solar anergy 1s sponsoring prel-asy deaigns of a lO-tuU0 s o l u  cent=- 

m a  paper ravimvs 

(TaEREloELECTXIC-POWER, ZNERG!!-TscsNOIQG!f t EXPERI-AL-DESI=) 

ST77 12083 cxrmru, ~ZZIVER SOLAR TEERUUL SYSTEM, PHASE L, ~ R L  s m  io auARmuz P R O G ~ ~ S S  

Hallet, R. W. , Jr . , -ais, R.L., (.YcOoMJI-30uglas aetronautics co., auntinqton aeach, CX) , 
Avail : NTIS 

The dominant activities during the reporting p u i o d  ham involved the detailed d i f in i t i on  
of ch subspstm resoarch exprtimaata and tho deaign of the t e a t  a r t i c l ea  and t e s t  facilities. 
SumaPariea of theaa a c t i v i t i e s  are presented. Design changos to  the 10-die p i l o t  p l a n t  pro- 
liminary &sign b a a o U o  w h i c h  occurrad duriag the report period a r m  also described. 

REPOECT 

83 3 . r  SAN-1108-76-2, mC-G6382, 9T!?R-2, E(04-3 ) -1108 ,  N77-20591 

(SYSFZ-m-G, DESIQI m p  T B E m - P O W E R )  

ST77 13084 COST OPTIMAL DEPLO- O? MISRORS ASSOCIATED WITB A BIG8 mERkTIJRX 90- ZNERGY 

Sankbs, J.D., (Sandia Laboratories, Ltvarmore, CA), Solar Enuqy, V19:73-78, Sl, 1977 

and effacr of mirror reflectivity f o r  an abmrbing cavity or col lector  of solar en- munted 
on a tower assumad to So erect4 ovlf horizontal torrain. m y  r e l a t ive ly  small raixrors of a 
g i M n  size axe locatad about tho towu bane apd the bus of the mtrror mounts are r ig id ly  
attached t o  ';ho ground. Each airror during daylight hours fa contiawusly positioned so t h a t  
the spacalat compbnoat of incidmt sunlight is rsflactecl into a aperture located in the cavity 
bas.. Xesultr are combinod w i t h  a 8-1. cost  nudol t o  obtain a lover bound on the PCniParm 
cost p e r  unit  of rsdfrectod enorgy as a function o f  tho unit mirror coat. 

SYSTm 

Axirror f i e l d  optimization is diacruaed in t.- of mirror arrays, optimization nuaod, 

(MOUNTmG, FIELD-OPTIHIZATIOMr B E L T O S a T S )  

ST77 13085 STO- SYSTEM 

H.tbrtg, G.1.. U.S. Pataut 3,996,741, Doc 14, 1976, ma-77:061316 

En- from natnral  el.rpnta such aa f r o m  the sua, w i n d ,  tide, w a r n s  and tho l i ke ,  isconverted 
into potential  energy kr tho form ~f air undu prassuro which f a  stored in a large,  subterranean 
cel l .  Whkru of kn0M types such aa windmills are dri- by natural e l a m n t s  tn operate air 
mwresaors. 
storage c e l l  displace. w a t a r  from the cell whrch returns to a w a t a r  reaervofr as an O c e a n  O r  a 
lake. Water locks the a i r  in the storage cell. 
demand t o  par?orm a work function as driving an air turbine t o  operata an e l e c t r i c  generator. 

A syst- and apparaflrrr for th. aturago of uurgpgeneratedby n a t u r a l  e l m t S  &8CF+t.d- 

A i r  comprossora pump tho a i r  uacpr prossurr t o  the storago cell. U entering the 

The stored comprassed air is avarlable UWn 

( PATZNT COMPRESSED AIR , TIDAL-POWER , WAVE-POWER WIND 

3T77 13086 SOLAR EpJEEu;y SYSTEMS FOR E L Z C X I C m  ?ROwcTION 

Barprig, L.O., (ERDA, Waahinqton, DC), 1976, Petgamon Braaa. Inc., Ebaford,  !TY, Energy and ?he 
Environment Coat-aonofit h a l y s i s ,  -am, B.A., Ed- t EDB-77:061489 

"he paper describer approaches and system8 t h a t  are under in t ena im study 50 convert solar 
energy resources into e l ec t r i c i ty .  ?he content8 are baaed upon *he resu l t s  oi m y  research and 
tecfuioloqy projects ~ ~ p p ~ r t e t i  by the Energy Rosearch and Devclo-t . w i s u a t i o n  50 broaden 
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the technology base fo r  larqe-scale tarrestrial applicationsaxid toprove Theeconomic v i ab i l i t y  
of specific solar energy systems. Though the solar e l e c t r i c a l  systems mder study have been 
demonstrated to scuue ex ten t  i n  the p a s t ,  the renewalof i n t e re s t s  and efZorzs towara establzshinq 
3ract ical  systems arises fo r  aany reasons. m n g  these reasons are: growing recognation o f  
shortages and depletions of f o s s i l  fuels,  increasing support of mer= researchby the federal  
government to develop al ternat ive energy sources and imovative approaches co systems, sub- 
systems and materials. 

(ECCNOMIC , GWE- POLICIES , TECBNOLCOI-ASSESSMENT TEEXMAL-JOWER) 

ST77 13087 SOLAR MweR CBARACPEBISTICS 

Eildebrandt, A.?., Vant-Kull, L.L., (Houston, UnivarsiN,  Houston, TXI , In World irydrogen 
Energy Conference, Is+, HLami Beach, FL, Mat 1-3,  1976, Proceedings, University of AMhm.i,  
Card Gables, FL, Per9-n Press. New York, XY, NSF GI-39456. V 1:3A-3-3A-13. 1976, 377- 
21562 ,  X77-33326 14-44 , X77-33333 

The paper revxewu the desiqns of the 100 M9lE conmercial solar tmers and the 1 0  .HWE p i l o t  
plants involving a staam-elactric cycle. Geamatxic can sateziaL considerations a re  discussed 
and best  design solutions found up to  now are described. The basic c h a r a c t u i s t i c s  of several  
*&arzmo-chamical cycles of interest are meationed. 

(~PSODYNAMIC-CYCLZS HATSI l fAG-COISSISONS,  STORAGE) 

ST77 13088 m G Y  STORAGZ AND *?BJEIQABLE SO- 

sitchcock, iI.C., cantarbuy Znq. J., V4:SO-85, May 1975, New. Zealand, ZDB-77:043206 
The position of energy s to ram related to the electrical induatryr;rNewZealandhconnec- 

tion with self -rsplenishing enerqy sources is examined. Ttie systems i n c h d e  ;lydroelect=ic , solar , 
and wind power. T h  availabalit.1 of th. sources in r e l a t ion  to p a r  demand f-wm season to 
season is discus.rd, 

(ELZczXIC-POWER. mw=ZEALAIR), -mm, TBERwAt-PoweB) 

.ST77 13089 ORGAUIC RhNlCZBE CYCLE m m  DEvEfaPMENT AND SOLAR 'ZNZRGY UTILIZATION 

Ichikawa, S . ,  Watanabe, M o r  (IEI,  To-, Jagan), Heliotech aad Dev, ?roc of 'he Ut Conf, 
D U M ,  Saudi Atahia. No- 2-6, 1975, P u b 1  by D s v  Anal. Assoc, Cambridge, 3% V 13739-752,1976 

The Solar-mss ~ctrtated Org-c Rank;inrCyele Engine i s  one of tbemst advantageous maaps 
of utilizing solar heat, k a w e  it is coxupact and reliable. A 49Okwpackaqedunit. recently 
cmmercialized, and a standatdid series of 25 kw and 50 kW packaqd  u n i t s  could be aQpliad 
to a large varie+p of mquiresents, such aa e l e t = i c a l  generation, water pmping, ai=- 
condi*doning and refriqesation. 

(p?IcE;X(ieD-(JNITS, W-mGIHES) 

ST77 13090 S O L A R - ~ T E O - A Z B  aEczXVXRS---Qp SOLxB/tZU ZGXTRICXL GENeSATIaEI OLi\NT 
DESICN 

jdm%nen, P.O., (MIT, Lexiaqton. .%I, Solar Enargy, V19:139-147, N2, 1977, International S o l a t  
Energy Sociaty, Intanrational solar En- Conqmsa and w o s i t i o n ,  U s  Angeles. CX, July 28- 
Aug 1, 1 9 7 5 ,  38s- s u p p e d  by HIIT aad U . S .  AAtr Force, B77-30312 

9eceiver deoiga alternatives for a central  tower, heat-air racaivcrofasolar/pa.stuti?ine 
e l e c t r i c a l  generation plant  are considered. BDarturcd and unapertrved, domad-surface .and 
-Cavity receivers ara w e d  Md lossem such as incident ~luxt~flec+ionandreradiatron from 
t&e receiver ara included. ma receiver, constructed of ceramic domes U t  are individually 
Cooled by impingement-jet heat-tzsnsfer techniques, is designed t o  supply 3eated a i r  a t  i800 ? 
and aperate in 3 presaurizad condition at a prasrars r a t i o  o f  four. It  is s h m  that ,hiqh 
thermal convsrsioa ef ffciaaciea (80-90a) may ba achieved w i t h  cavity recaivers where tke u-rior 
cavity surfaces are f o m  r,rom single or d t i p i e  doma. me eff ic i~iesofswfacereceivat  
el%mentS are foppd to ba subutag~eially leu8 thau t!!m of Ca.Pities, frm 5 4  to 70 percant. The 
difference lies in tlta h i g w  w t i o a  flux losses of surface receivers. 

(-DYNAMIC-EFPImCY, R E m - O E S I G ' N ,  CEbSTRALJmwERb. ~ G ! C - T e c s N O L O G Y ~  m C  wm1 

ST77 13091 DESTEI IU?D COSTS Op sfm T E W Z m  TgERpylc ST0RBC;Ec DEVICES USING SALTS CIR ALZ.GY.5 

Xaur3aanr K.W. ,  LOrsEh, R.G., (pr-in I n s t i t s t e ,  %search Laboratories. Philadelphia. PA) , 
.Uaericul Society of X e c h a , a w  mgbe&ts, W i n t e r  Annual H e t a t i n ? ,  New York, NY, Dec +LO, 1 9 7 6 ,  
XSME Paner 76-WWHT-34. 11 p . ,  A77-26481 
X e m b e r s ,  $1.50: XoJonmsmbers, $ 3 . 0 0  

Salts and alloys are  investigated for application to phase change energy storage 
f o r  conventFona1 and so la r  thermal 2-r generation. 
insensi t ive to  the heat exchange COS+ p e t  unit area 9 d  re lat ively insensit ive to chanqeao in 
discharga timn ~6 tqt,--e~-s >jar=,- c-zqiiiq a& k~cirarging. 
very degmndent an tbose same p m w s .  
disc4'latqe times of 12 hr o r  Less. 

The t o t a l  storage cost using alloys is 

for -&e saits, total cast is 
.Uloya are substantially lower in cos t  f o r  cbarge o r  

me e f fec t  of volume c3ange of fusion on :otal cost LS 
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dete.mlhed. Costs may h increased up to  37 percent for salts, 2 . 5  percent fo r  alloys. X ~ S O  
discussed a r e  the use of metal foam fillers w i t h  s a l t s ,  corrosion, cost  of ?reparation, and 'be 
use of hea t  pipe8 and mechanical devices. 

(CORROSION , HEAT-PIPES v PHASE-CSANGZ, --POWER, ECONOMICS) 

ST77 13092 EFFECT OF SOLAR-RADIATION DENSITY W ANGULAR SIZE O F  M D I A T I O N  SOUR@ ON 
EFFICXjSCY OF S O U R  POWEX PLANTS 

w a s h ,  E A . ,  Xevezhin, O.A., Rubanwich, 1.24.. Appl. Solar Energy (USSR1 (Engl. TranSl.) , 
V12:13-17, N3, 1976, EDB-77:060540 

-10 of a solar 'Ihar?nodssion p w m r  p l a n t  is used fo r  the anaiysisof cer ta in  fea- 
tures of solar-powct-Plant O p S a t Z n g  regimes fo r  various radiation dansitiesandangularsizes 
of tha radiation source. The calcPlatiom are perf ormad both on the assumption of exact pointing 
of the coUec+or optfcal axis a t  tsa radiation source and w i t h  allowance for  error.  aesul ts  are 
reeortad tor plant-efficiency optimization calculations, togethu wit!dataonthepers ios ib le  
armr angles of the solar tracking system. 

. 

(-GI THE---) 

ST77 13093 SOLAR ENGINE 

Lapeyre, J.I., U.S. Tatant 3,984,985,  O c t  12, 1976,  EO8-77:041560 
A solar enqina is described including a vessel disposed for motion along a arbdetermined 

aath and having an array of discrete expandable and contractable chambars disposed in Spaced 
relat ion along the path. Tha vassal contains re lat ively non-expandable f lu id  while the cham- 
bers  each contain a relat ively qandrhle and contractable f lu id  which is of lesser density 
that tha aon-sxpaodkbla fluid. Th. c-s along a predetermined section of said vassal are 
maintahad a t  a cooler tampuature than thorn chambars axposrd to solar enargy. Tha C ! S  
exposed to solar emrgy ass causad to expand upon h u t h g  of tha f luid tharaia, causing dis- 
pacamant of th. nom-expaqdable fluid. A t  the s+ma tima,. the cooled ch,ambars are  caused con- 
&act in re8~onsa to c o o b g  of thr f lu id  tharaan and prrrnitting tha rnflow of an addit ional  
quantity of nonupandabla f l u i d  into tho cooled soction of the vassal. AS a result, the coolad 
section of the vessel contains a qrmatrt amouat of non-expandable f l u i d , p r o d u c ? m g a ~ c h ~ i c a l  
unbalance which in turn grmducu zm-t of th. vassel along the pa*., 

(PATENT, DESIGN, BEAT-mGINES, ~ D Y N A M I C S )  

ST77 13094 POW D D  Oa HEIJOSTAT FLUX DWSITY INTZGRAL 

Lipps,  P.W., (Univ of Itouston, nC), Sol Enugy, Vl8:555-56lr ~ 6 ,  7 refs., 1976 

d a t e d  b. an inteqral over th. sol id  mgla of th. ipcomiag rays. 
leads t o  analytic renzlta fo r  f l a t  ha l io s t a t s  w i t h  poLygoarL bouuduias. 
malatian lard. t o  a nrrnrrlcal iataqration over th. mirror plana which can k u r d  t~ study 
effectr dum to dfstortions of t h m  mfrror. 
f o r  tha flux d u u i t y  intmgral as a c ~ ~ ~ v u l u t i a n  of thm image dum to a point Sun with raspact to 

Tha irmrqr dum to a siaqla haliostat ir rOQra8m+.d by its flux duisity, which can ba for- 
T b  Frrcorning ray foamlation 

Tha mirror pl-r for- 

Tha pin-holm view leads to  an apptoximrrta w r e s s i o n  

th. hrfghtnrS8 dCSeAUthn Of tha mal Sua. 

(MATHE~UTIGU, mcmaum 

ST77 13095 S O W  OPtRATED m D m C  0- 

*WcPUladr L.C., U.S. P 8 t - t  3,983,704,  Oct 5 ,  1976,  ERA-O2:022039, iZDB-77:041559 
X liquid-tight f luid c o n t a b u  torminp a pr- chatpbu is providad w i t h  a v e r t i c a l  

standpipe communicathg, a t  its dapmnding end, w i a x  tha bot- azea of tha primuychambarand 
con=nica+lrp w i t h  a0 elevated tsnk and chambore a t  its uppar .ode in vmrticaily spaced :alation 
abova tha primary chmbu. me ei.0at.d tank is fornwd in a f l u i d  ras.yppir in turn c-ca- 
+ing w i t h  the dqmudhg and pottiop of  thm prinurrl, ctmmbu through a chock valve. Solar rays 
b a t  f lu id which c i rmla tms thmpph a haat axchaaqar diapoud ia th. prinurp chambar to -ti 
a mlrtila l iqu id  thr+.kr and force it -ugh th. staudpipr into tha elmvatad tank. The la-d 
is returnad to tha ra8rt.rrolr bottom. Th. l iquid drLvas a h y d r a u l i c  -tar by its mamaant to o r  
from tha elavatsd tank o r  both. 

(PA-, PLUfD-FUW, HEAT-EXm(;KRS, a - m m )  

ST77 13096 MODELING ASPECTS O? A GAS TURBPSE SOLAR-WCTRTC POWER SYSTEM 

LWSrida. Z.J., Hitchall, P.D., (Black s Veatch Consult Eng, Kansas City, .W), -del 
;\nnu Pittsburgh Conf, V7:641-645, 3 refs.,  1 pt. ,  Apr 26-27, 1976,  fo r  7 t h  aert. UniV Of 
Pittsburgh, PA 

The modals are (1) A Solar Central mceiver - m i .  This imdal analyzes the p8rfO-ce of 
= f O U  combinations of collector f i e l d  and cen t r a l  receiver gaonuuhs Ln terms Of gross power 
receaved and power flux maps on the receiver wails. The software is a %rite Carlo race-t=ace- 
( 2 )  Heat Exchanger and Cavity Analysis. 
t!m h e a t  ttanSfer surfaces and uses the r e su l t s  to evaluate the macmscopic p8rOOrmMce of t!!e 
receLvsr cavity aa a whole. 

?roc 

%is =del evaluates the microscopic parfonnance of 

(~ATLIEMATICUI XODELS, COMPUTER S-TXON, TBeRMAt-powER) 
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5'177 13097 DEVELOPMENT O F  TEE SO- ?OWER CENTRAL RECZXVER C Q N W T  
Xur?hy, LA., Skinmod, R.C., (Sandia Labs., Livenuore, C X ) ,  26 p. ,  SAND-76-8677 E(29-1)- 
789, N77-22624 
avai l  :.-Is 

derails of particular subsystem components, as w e l l  as gotentially f r u i t f u l  research areas for 
Sandia and other development Laboratories t o  pursue  w h i c h  can lead t o  performance improve- 
nents. are discussed. 

The ,-le and u s e  of t!!e S a n d i a  Solar Thermal Test Faci l i ty ,  is described. Furthernore, 

( TSST-r'ACIISTIES * PERFORMANCZ TESTS, THERMAL-POWER) 

ST77 13099 SERVO POSITXONIXG POWER TOWJiR COLtECTORS FOR SOLAR BEAT CONVERSION TO SLECTRICITl 

Parker, R . S . ,  (Honeywell, Inc., Aemspacr, Div., S t .  Petersburg, FL: , In Conference on Decision 
and C o n t r o l  and Symposium on Adaptive Processes ,  15th. Clearwater. i?L, Dec 1-3. 1976. Troceed- 
i n g s ,  Xew York, Ins t i tu te  of  EfectricaL and Electronics Zuagineers, Inc., p. 84-89, 1976, A77- 

A n  overpiew of 'donaywell's povar towrr concept f o r  conversion of solar generated heat to 
electricity is presented. The solar collector subsystem controlproblemis defined. Ogeratbg 
modes including noma1 trackinq, offse t  pointing, periodic calibration, stowage, and i n i t i a l -  
ization are explained. Hathematics of sua -tor computation and a m s p h e r i c  refraction com- 
pensation are discussed. The process of a t t i tude  c o m  generation and communication to *,he 
individual helsoatats is outlined. Faatures of the control concept whsh contribute t o  cost  
effectrveness are highlighted throughout. 

28801 12-63, A77-28811 

(ZXEIIGI -%,C!3XOLOGY, .XINICOMPUTERS, CONTZtOL-SYSTeMs, OVERVIEW) 

ST77 13099 OPEZATIQNAL CSEMIW STORAGZ CYCLES FOR UTILIzXTIObl  OF SOLAR ZNERG!i TO P R O D U a  
3wT OR ZLZCT-SIC POWEB 

Trengle, H . X . ,  Zr., SUI, C-E., ( W v  of H o u s t o n ,  ?X), Sol Energy, Vl8:561-567,N6, 13refs, 1976 
T h r s  papar presents anqixeetinq c r i t e r i a  for selection of suitable chemical reactions, 

and considers in d e t a i l  mo systarut nvthanol cycle and ammonium hydrogen s u l f a t e  ( X i s )  cycle. 
The l a t t e r  appeats a t t r a c t i v e  as an operational cycle, has l i q u i d  storage on both sides of *e 
cycle, essentially meets all criteria and has Mqh &E ( raact ionl ,  heat and work efficiencies.  
Prsliminary teaczor configurations for tho .US cycle ara discussed. 

(TEERHAL-POWER) 

ST77 13100 S O U  FLUX DEarsITY DISTXIBUTIOHS ON CZNTXAL TdwER RE- 

-3iaz, X., G-, T., (-rota, universi ty ,  LukraeapoUs, LW), Solar mergy, V 19:185-194. 

tr ibutions prod=& by a field of i-vidually steered sua-faUcPring mirrors on the surface 
of the cent ra l  receiver. 
equivalent of a garabolic mirror. 
w i t h  the d i m s i o n  factar, the n&ror uti l izat ion factor, the insolation degrading ractor,  
and "be formulaa _Pot flux h~ity calculations, T3r €lux density distributions on y r e u t i C a l  
cyl indrical  receivars are investigated. 

N2, 1977, E(11-1)-2699, A77-30318 
analytical  epmach is d e v ~ b p d  for t!m d e t e m i ~ t i o n  of &a solat flux density dis- 

The minor field is essentially an approximation to t3e Fresnel 
- p e t s  of geometrical configuration are considered along 

(ENERGY - T Z ~ O L O G Y ,  ?ARABOMID m R S ,  RAYJPRACfElG, FLOX-UENSITY, MONTZ-CXRLO-WETBOD) 

- O M .  J . E .  , (ERDA, Washiaqtcn, DC) , (-land Oniv. , C o l l e q a  Park, .W), (MCDanndl Wughs  
A S L Z M U t i c s  Co., Huntington Be-, CAI , Auq L976, PrOc8edixlgs of the Solar Industrial  Prrrcaas 
H e a t  Works&op, merry ,  W.X., A=, W.ry. ,  ~ll.n, R.W., Anand, D.X., CONF-760655, EDB-77:035243 

Damand infonuation abturud * f- eoIfqff inteBsiva industries ia tha sout!nmest have Seen 
n t i l i z e d  to size solar total e-qy systems. iadividual procres  h r a t  aad elsc+rical SYSteaar. 
Distributed and central, receiver ~ ~ U e a i o n  systens em investigated, 
al'chouqh the c e n t t a l  receiver is umre ef f ic ien t ,  ?rehaunary coating exercises indicate tha t  
a distrQutad system is more econcrmical. 

For the example cited, 

(P3ocEEDINGS, PRmS-iiEAT, WORZCSBOP , ECWOMtCS, TSEI(WAL-PaWeR) 

ST77 13102 SOLdR GEXERATORs - m Z A T I O N  OF SOUR ENERGY FOR SUPOLY OF ELECTRIC ?OW?ZR 

Schuemann, X L - H . ,  (A.rbeitsgmins&aft Solarenergie, Tagung Auf D e r  Deutschen Bauausstellung, 
%sen, W e s t  Garmany, Jan 29-p& 6 ,  1977), Znetgiewirtschaftliche Tagesfragen. V27:199-200, 
-Xar 1977, R77-28681, In G e m  

by a oarman coatpany. The devices include 3 "herma1 solar generator wi" a maximum p e r  of LO 
rG ~i i ich W i o y s  wucar as operationai a i m .  
capacit ies are discussed. s o l a  cglls, consisting of unconventional s i l i con  material. w i t h  an 
efficiency of 10% are shown. 

X description is presented of thermal and photovoltaic solar elect-:c generators developed 

The awiicat-ons :or solar  generators or various 

(ENERGY-TEC3XOMGP, P?€OTOVOL=~c, S T O m G 2 ,  ~ERMODYNAMIC-EF~~CfENCI ~ERM€U-?OWER) 

39 
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ST77 13103 OPTICS SOUR ENERGY UTUI;ZATXON 11: ?ROCSEDINGS OF TBE S C X I X A R ,  SXJ DIEGO, CX 

Selvage, C., (Sandia Laboratories. Xlbuquezque, -W), Society of ?hoto-Qotical instrumentation 
Engineers, SPIE ?roceecihgs, V85:182, 1977,  Seminar sponsorad by Llt Society of Photo4pt ical  
Instllmantation Engmeers, Palos Verdes Estates, CA, For individual items see X77-29577 tQ 
A77-29596, A77-29576 

Attention i s  given to the optics of photovoltaics, -a optics ofselect ive coatings, solar 
standards and instllmnntation and the optics of solar conceneators. Particular papers that 
are considered d i s c u s s  gaas solar c e l l s  fo r  vez~y high concanaations, improved black nicks1 
c o a a g s  for f l a t  plate  solar collectors, infrared television measurement o f h e l i o s t a t h a q c s ,  
‘he development of ttra solar t o w u  pmqras in the U n i t e d  S t a t e s r  and the principles of the Eixed 
sitror solar concentrator. 

AUGUST 24,  25,  1976 

(CONFEREIu~, ZZiERGY-TE~OLoGY, PHoTaVoLTAIC, SNs-s, CONCENTRAMRS, WITED-STATES) 

ST77 13104 CYLIXDRIOIL HLPBOR COLLECTOR PfEw) 

S m i t h ,  R - B - t  (Soletgyp fnC.r S a  F ~ C i S C O ,  C A I ,  Heliotech and DOVt P m C  Of th. f n t  COnft 
DhahrM, SI& Arabia, NOV 2-6, 1 9 7 5 ,  P u b 1  by I)~v A n d  USOC, Cambridge, Wl, V 1:388-39sr 5 
r e f s ,  1976 

to obtain conc.atrafion ratio. o v u  40. 
found that it could achieve similar per2osrmnces with lower cost and higher r e l i a b i l i t y .  

xmpmvd desfpn f o r  a solat collator U8a8 a cyuadr i ca l  mirror f i a l d  and a solorgy receiver ’. 

This system is c u m p a r d w i t h  the solar tower and it is 

( BELIOSTATS , TBERMAG-POWER 

ST77 13105 SOLAR-RMAL ENERGY S Y B  

Sparrow, E.&, SQ-, ~ . a . ,  (Hinnssota, University, uinueapous, MIU), In xltarnative E a m r ~  
Sources, g. 149-182, 1976,  ‘c Press , bc., New York, NY, Kemisphue 8ubliohing COrP t 

Washington, DC, X77-31467 13-44, A77-31472 

-tautid f o r  roiar en- d.Pice8 a t  a geographical location are errmind. xthasnmlanaiysis 
of f l a t -p l a t s  collectors is conductad, taking into account a qualitative de8CriptiOnr the 
col lector  an- gain and f l u i d  t w u a t u r e  rise and the mathamtical rdAtionaconcerningthe 
hcatlosses.  Att&mtion ia also gimn to f la t -plate  col lector  pufonmnce t .sul ts,  t !~unml 
staraqe and space conditioning systmw. 

(EPFICTmCP, Z m R G Y - T E ~ L D G Y ,  STORAGE, lTBRnl&-w#GR) 

The characteristics of insolatba which have to b coasidrrrd in an asnesmuent of the 

ST77 13108 S O W  POWER GENERATXW 

Teagan. W.P.,  Atallah, S. , C l a s u ,  P.E., (Ahhut D. L i t t l e ,  Inc., Cambridge, =A), HeUoteCh and 
Oev. ?roc of tha I n t  Conf, Dhahran, Saudi Arabia, NOT 2-6 ,  1 9 7 5 ,  Publ by 3ev Anal AssOC, 
Cambridge, .u, v 1:720-738,  2 :efs. 1976 

The primary components of the system are an advanced f l a t -p l a t e  so l a r  COlleCtOtar=aY~d 
a Zankinccycle engine vhich u t i l i z e s  dp organic f lu id .  Preliminary estimates _Pot khe Cost of 
power generated by tha proposed f a c i l i t y  lies between 3. 9 and 6.8C/kWhr. Xmarkedimrrmvemen= 
h collection sfficfoncy can be realized by tfie a U t i o n  of a simple z a f l e c t o r s y s t e m w ~ ~ C ~ ~  
turn would reducs the cost of power generation by 15-30 percent. 

( P ~ ~ ~ ~ y - O E S I C N  , I”F%SXBILITY-ANAt’lSfS, iZxT-TLATE, RANXINE-CNCLE) 
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ST77 13109 TOWER-TYPE SOLAR ZNERGY ??ANT: CONFIGURATION .AND ZNERGYEET'ICXE?CY OF CCNaXTTCATOR 

Teplyakov, D.I., Aparisi, S . R . ,  Appl. Solar Energy (USSZ) (Engi. T r a n s l . ) ,  V 12:25-34, X3,  

m e e  configurations of tower-type solar power 3lants with stationaryroflectors arecm- 
sidered 5rom the viewpoint of the etfectiveness of n r - s u r f a c e  ut i l i za t ionanas tab i l i tyo f  
energy outgut over the day, season and year. 

1976, EDB-77:060560 

(ZFFICIENCP 9 COMPARISONS r THERMAL-POWER) 

ST77 13110 DEVELOPMENT OP SOLAR mWER PROGRAM D1 TEE UNITED STATES 

V a n t - B u l l ,  L.L., (Houston, University, iioustoa, TX), Society of Photo-Optical Instrumentation 
Engineers, PaLos Verdes E s t a t a r ,  CAP p. 104-Ll0, 1977, In optics i n  Solar Energy Util izat ion 
If: Broceedings of the Seminar, S a n  Diago, CA. AUT 24, 29,  1976, A77029576 12-44, A77-29591 

The history anci development of the solar tower is traced from the  conceptual stage in 
1969, -ugh f i r s t  federal funding i n  1973, t o  a program to initiate ? i l o t  plant construction 
in  1976. In this p i l o t  plant, it is intended that 3,000 hel iostats  w i l l  r e f lec t  sunlight onto 
a central  receiver, in which steam a t  a temperature of 500 C w i l l  be generated to drive a 
turbogenerator. 

(ENEEEGY-TECBNOLOGY, STOBAGE, HELIOSTATS, --POWER) 

ST77 13111 .AN EDUCATZD RAY TRAc% APPROACS TO SOLAB TOWER OPTICS 

V a t - f I u l l ,  L.L., (Soouston, University, E o ~ ~ ~ t o n ,  TX) , Society of ?!mto-Optical  Instrwnenta&on 
Engineers, Faios Verdes E s t a t a s ,  a, p .  lll-L20, 1977, In optics i n  Solar Enstgy Utilization 
11; Proceedings of the Seminar, San D i e q o ,  CA. Aug 24, 25, 1976, 2(04-3)-L108 XSF GI-39456, 

o p t i c a l  system of the solar tower COncspt, 
which is designed to provide maximum dmsiqa infoanation. ay inputinq all quantities ia tsrmr 
of angler ox dimnaa 'onless ratios the resul ts  famaip relatively scale independant. F i r s t  the 
power  redirected from tss hel iostat  f i e l d  to  the c e n t r a l  raceiveriscomputed, t h e n s o l a r b a g e s  
are projected fmm each hel ios ta t  to the central  receiver and interception factors are 
obtained. This information allows UQ t o  size th. ceat=al receiver, to  enhance gdormnnce by 
redistr-utinq hal iostats i n  the f ie ld,  and finally to define the rim angle of t3e field. TSe 
precadurm for  -As step by S ~ O Q  definit ion of tho solar tower .optical system results ux optimal 
h e u s t a t  f ie lds .  receiver flus distributions and diurnal power -8. 

A77-29576 12-44, A77-29592 
We desaibe an approach to  tfia analysis 03 

( S N E X ~ - T E ~ u x i y ,  pLvx-oIEIpSITp~ mAL-VARIATIONS p COnwTEa-2z-QUES BELIOSTAT PIZLD) 

Zentnar, R.C., (Basing Atamapace Co., Seatee, UA), Solar En-, V19:15-21, N1, 1977, I te r -  
national Solar Eaergy Society, International Solar Eaerqy COngreSS and Expasfeon, &Os Angalen, 

Steerable reflectors (hslioetats) in  a typical central collector solar-electric amat p i a t  
are intended -a transfer anrbimt sunlight to a central  heat abaorhr .  One p r o p e r t y  cri t ically 
b p o r t a n t  in <?e a8seaBmbnt and selection of candidate plastic film rafleceors is theirspacu- 
l a r i t y .  The gaper focuses on describing the instrument and test procedure used to measure the 
~ s i - s p ~ l a r i t y  of candidate ref lector  materials such as xapton-s, Tedlarand standardxyiar. 
S p e c u l a r a  ty of the s m l e  is &tarmined by iUInnCnatinq it with a sharplydafined incident beam 
and saasuring tha reflected anatgy which is collected by a series of circular concentric 
operungs of increasing size. These discrete yoints, gemeralized to a curve, describe the 
spatial disL-ibution of energy in the reflected beam. Comparison of t!!is distzibution w i t h  '-,he 
spatzal distzibution of incident f l u e  characterizes the sample speculatity. A l l  sample data 
are  maasured wing linear pol&zwl output o f  a heliuzu-neon gas lasat .  

CAI July 2 8 - A ~  1, L975, A77-25896 

(DI-PEerOH&-CofiEaoL, BEZ;FOSTBTSr PfiBsTIC-OIX$S BEpLzcpoRs) 

ST77 13U3 cAtc(n;zTIoA OF OPTICAL OF RADIANT .ENERGY RECEIVERS W HIGB 
TEMPERATURE INVESTXGXRONS 

Zakhodov, R.A., I l l i n n k i i ,  A.I., (Acad of S c i  of the U z b  SSRI , Geliotekhnak ' a r  p. 18-42, N6, 
11 refs. ,  1976, In Russian 

A theoretical inmst igat ion of the effect of the imbalance of the "radiation-receiver' 
system on the integral opt ical  characterist ics of a receiver is carriedout.  Thevaluesoftbe 
integral  coeff ic ient  of absorption and of  a e  integral radiation capacity of tungsten and moly- 
bdenum within a wide range of changes in the teqeralzxe of the receiver and radiator are cal- 
calated. Invalidity of gkchhof 's  integral law for unbalanced selec-Ave systems is shown. 

(HELIOSTATS 1 
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ST77 14008 CONVERTXXG FLUCTUATION ENERGY OF =TED ELECROXS TO DC POWER 

3oogaard. T.,?Jatl.. Zng, V 80:8-10, S8,  Aug 1976, Patent, EDB-77:049874 

result ing from heated elecuon motion to a uaefbl source of outgut power. Large potential  
power output exists because a fundamental aapect of fluctuation energy is -&at it is indapen- 
dent of t!!e s i z e  and of electrons in the component. 

(PATENT, TRERRAL-POWEB, TBERMIONIC) 

The prpose of the invention described is t o  eff ic ient ly  convert fluctuation voltage 

ST77 14009 EWESTICXTXON O F  TEE GROWTZ O F  DIRECTIONALLY SOLIDIFIED EUTECPICS WITS POTENTIAL 
AS ELECTRON EHITTeas - PZNAL REPORT APR 1, 1979-SEPT 3, 1976 

Chapman, A.T., Cochran, J .X. ,  (rargia fnst .  of Tech., Atlanta, GX),  NASA--149859, 76 p . ,  
School of Ceramic Enqineering, NAS7-100. JPL-954193, E-18-610, N77-19317 
Avail : NTIS 

alignamnt of t!m hdiostat  m r s .  
directional rolidification exgmrinvnts d8siqn.d to simulate spa- condition.. 

The constnzction of a solas furnace w a s  completed and it w a s  tested a f t e r  a prelLminarp 
After final aliqammt, the solat furnace is used for  

(ZVXNACZS, EIELIOSTAT , TBEXMIONICI 

ST77 14010 ESEXX-OIRECP-COHVERSIOn IZI SOLAR TEOWOLOGY 

Justi, S.U. ,  (Braunsctnriq, Techaisctle Universitaet. Brauasc&weig, W e s t  Gemany), Deutsche 
Gasellachaft mer Soarrmon8rgir, T a m p  U e b u  rZundlagm D 8 r  Solartechnik I ,  Znd, Stut tqar t ,  
West Gerrmury, 14 2.. O c t  22, 1976, Paper, A77-29974, In raman 

another are illuauated w i t h  the aid of a matrix, w h i c h  takes into account nmc&aru 'cal, thermal, 
electrical. ch.Pical, and l ight an8rqy. me &re* conversion of solar h8at into e ~ e c t t i C a 1  
energy by mans of ttlr thrxnmelectric Seeback Effect is considsred. 
Loor-energy convusion ef f ic imcies  in the c a m  of conventional thermocouples have baen increased 
by the factor 100 in connIcrion w i t h  studies conducted by Joffe and A8sociates in t&e Soviet 
Union and by Jauti and As8ociates in  West G u M n y .  Attent ion is giMn to t!m us8 of L!umD- 
electric materials of the type Bi2Te3 and thdr optimization, tha int.rrrmtallic alloy 5lIn49Sn, 
a hot watat/cold vat= thurnoqonmrator w i t h  an efficiency of 4 % ,  Pb-Te m8tUirls, (%-Sf alloys,  
and a solar collmctor equipped with thermocouples. 

The possibi l i t ies  which exist concaminq the conversion of enuqy from one form into 

I t  is pointed out tha t  

15,000 OCEAN THERMAL DflWU3TIAL 

ST77 15036 SOLAR TBE 0- 

Arc&. Enerqiewiruch., V 30:999-1000, Nll, Nov 1976, EDB-77:060562, In German 

generation of electr ical  emugy from thema1 gradients diacwarsd in th8 t ropical  oceans. 
a resu l t  of the 5 reports recurtly published by teanu of scientists in the USA, ti18 author 
O r .  David F. Luapr (Universi ty  N.r Orleans) considars the plan t o  gonuate  e n 8 W  O n  d m e  
scala jus t i f iab le  f m p  thr ecunopic point of view. 

(ECUNOMICS , O m - d T )  

In the l a tes t  edition of the journal ' ~ n e r q y  Interna+ionu' great hopes arm put  in 
iis 

ST77 15037 SOUR m. ocEAIp/TBERMAL: A10 UBElIxeD BISSSILOCJ 

Mosaic. V 5:22-23, ?l2, Sarlncr 1971, EDB-77:047347 

surface water and f t ig id  d a o ~  w a t u  is explored. 
The possibility of operating QOWU p l a n a  on t&a t.mpuafpTe d i f f e t a n c u  batwarn 

(Fp?!SSIBXLrPY-STUDIES, Q--AT) 

ST77 15038 DESIm O? COLD WAT?ZR PIPE FOR SEA TBERMAL POWKR PLAEITS. ? R O a S S  REPORT, 1 a y  
1975-30 .%AY 1976 

Anderson, J.H., Sea Solar Power ,  Inc., York, PA, Jun8 1976, COO-2691-2, ZDB-77:053818 
avai l  : NTIS Hcs4.50 
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mis rs?ort  covers the preliminary analysis of desiqn conditions for  a 40-ft .  diameter, 
4r)r)O f t .  ionq, cold w a t e r  supply p i p e  for  a 100 mlJ sea thermal power plant. Thepipeisassumed 
t o  be  freely suspended f r o m  a f loat ing platform. The design is based on a circxlar  row o f  
tubes with spacers bemeen to fora  the aioe wall. Internal pressure conditions are calculated 
for  naximum assumed f l o w  rates  in  the pipe.  External ?ressur= dis t r ibut ion is calculatod for  
naximum assumed ocean current veiacity.  Drag and moment dis t r ibut ions a re  calculated for tile 
pipe loaded w i t h  an assumed c-xtent  velocity profile and b ~ ~ o y a n c y  distribution. Collapse 
s t a b i l i t y  calculations are made fo r  t!!e p i p e  and f o r  the individual tubes. Tube and spacer 
interaction stresses are calculated fo r  the combined pressure, bending moment, and t ens i l e  
loads imposed on the pipe. 
capable of isolat ing the pipe from the platform during any sea state Lijcaly to be encountered 
by a sea t.?!ennal power p lan t .  It is concluded that the b a s i c  design is feasible  and j u s t i f i e s  
more precise analysis. 

(OCEAN-AT) 

rJreliiniaary ana lys i s  is performed on a f l ex ib l e  p ipe  support system 

Anderson. J.H.,  Andarson, J.H., Jr., Patsnt, Jan 29, 1976, G e n n a n ,  FRG. Patent Lr476,676/C//, 
EDB-?7:041501, In Carman 

An equipment to generate energy by making use of the t~eratursgradiantbetweendi~arent  
layers of the sea is described. The energy necessary to evaporate the ogerating material is 
drawn fzom the sea water. Evaporator aad condenser arra arranged a t  a water dewt!! a t  which the 
water pressure corresponds to  the vaoour pressure of t!! operating matsrral a t  the hot or cold 
water temperature. me flow channels of tie evaporator and *&e condenser run separately and 
are  connected to tur5ines whicS serve as eneryy generator. me following aateraals sene os 
operatang matetad: propylene, dichloro-difluoro-methane, monochloro-difluoro-methane, mono- 
bromo-trzfluoro-mn~ane, ~no~loro-trifluom-mcrthanrrbutane, isobutane, propane. 

(PATEXT, EVAPORATORS, iiEAT-- (;E=, WORSIZiG FLUIDS, OCEAN-PT) 

ST77 15040 SYS- ASPECTS OF OCEAN TBEXNAL EKE= CONVERSION 

Douglass, R.B., Jr., Jakstad, P. ,  (TRW Syst -up, ~edoudo Beach. CA), m / A A S  Sol mergy 
fo r  E m  Coni?, Pap, Loa .Uageles, CA, Apt 21-24, 1975, Pub1 by AI&%, New YOrk, XY, 4 p . ,  

100 inwe oueput, with initial cost of $2100/kW, a cost which could be reduced considerably 
t!!ough the auplication of new technology and groposad refinenmats in baseline subsy~tears. 
It is estimated that a per-kilawatt  cost of S U O 0  for a functioning 0TECplaaitcoaLdberealiz.d 
before 1990 if a viqoxoua research and acrVabpeent ~roqrm is carried out- 

(IIEAT-ZNGINES, OCZAN-OT, 2CONOKICS) 

1975, Pap 75-615 
X team led by TIiw Systems Group has synthashad a ba8aiine dosign for an OTEC plant of 

ST77 15041 WORICSEOP ON OCEAlv TBERNAL WERGY CONVERSION (olrec) , 3R0, PROCZEDI%S, 1975 

Duqger, G.L., e&, (Johns Eiopkbr Unav, AppL Phys Lab, Laurel, -3D) r Wor.Shop on Ocean ThaLza 
Energ?? Convers (oTEC),  3 r d ,  Pmc. Spec mp, HOuston, TXc May 8-10, 1975, Pub1 !ay Johns Hopicins 
univ., appl Phys  ab, murel, 'UD, p. 232, 197Sr*APL/JH0 SB 75-2 - 
Avail:NTIs, Springfield, VA 

The topics dfscussed are a l l  aspects  
of ocean thermal anergy convetsion including: engineering evaluation studies: solar sea power 
g i an t s ,  costs  jad econ&cs: cycle olants; evaluations of platfonn desiqns; moring cable 
studies: f e a s i b i l i t y  studies of submargad concrete s t ructures  f o r  OTEC p a r e r  plants; e lectxical  
energy transmission m e a :  working f luids;  h e a t  exchauger design: and anvironmantal impact and 
oceanographic studies. 

(mGIXEEmG-ZVALUATXOEl, E C O X a C S ,  pwITpoRH-DES~(;EIs, MOORI19E, WORKm(3-?LVmS, --A&- 

Thirty thr- papen by various authors are presented. 

m X T r  OCZAN-AT) 

ST77 15042 SOLAR p m  F!MN TBE - TBERL3AL EXEX= CONVERSION 

Habet, G., Vew Scientist, V 73:576-578,  Mar LO, u77, A77-26724 
A d e s c r i p t i w  is presented of &&e basic features of the ocean tharmal energy conversion 

(OTEC) scheme. me scheme is to u t i l i z e  the tampatatute differences between the warm Waters 
of ocean surfaces and &e cool w a t e r s  found a t  a qmatez depth. Zn one OTZC project a cold- 
w a t e r  intake p ipe  would 
cold water. In the -per layers of t!!e ocean, the temperature dif2erencs between surroundin0 
surface water and &e-kter  i n  the pipe  would be about 29OC. X working ,Pled,  d i s t i n c t  from 
sea water, is to  be vaporized and then convertsd into its original  l iquid form for reuse in a 
closed-qcle o r  m i n e - q c l e  system. One of the major problems concernzng an bplementation 
of OTEC appears t o  be related t o  the deszqn of a reasonably ptrced heat exchanger which w i i l  
have an adequate operational L i f e  under t!!e given environmental conditions. 

down into the ocean approximately 4000 f t  and xould br ins  r;p 

(ESERGY-ZC~XOLOGY, ECONOXICS , ~ ~ ~ ~ S N E - C Z C L E ,  ZEAT-EXCUN~R, OCZW-AT) 



ST77 15043 OCZZ?XERMALGRMIDlTS: X PRACTICAL SOURfX O F  - Z G Y  

Senrie, J.O., Scienca, V 195:206-207, N4274, Jan 1 4 ,  i 9 7 7 ,  EDB-77:035247 

and Pelkovich's foam s01a.r sea power p lan t .  
included. 

(FOAM, COMPARISONS, OCZAN-AT) 

Cammants as% presented on Sack's ocean thermal gradient hydraulic power plant and Zener 
Xebuttals by aeck and Zener and Felkovich are 

ST77 15044 SO= SEA POWER PLANTS (CITATXOHS PROM THE STIS DATA BASE) 

Sundamann, x.S., (NTXS, Springfield, V A ) ,  95 p., Nov 1976, NTxS/PS-76/0901/9WE 
Topic areas 

cover condenser, evaporator, and heat exchanger design: and fouling and corrosion prevfmtion. 
Included are a few abstracts pertaining to si te selection, d y n d c  modeling studies. and general 
studies dealing with solar sea power do an energy alternative.  

Technical and economic f e a s i b i l i t y  of solar sea poor%r plants are  drscussed. 

* ( O m - A T )  

ST77 15045 SO= SEA POWER PLBNTS (CXTATX(319S I?= THE ENGIXEERINC INDEX DATA BASE) 

Sundarnam, A.S., (NTXS, Springfield, VA) ,  69 p . ,  ?lev 1976, N T I S / P S - 7 6 / 0 9 0 2 / ~  
?he prermt status and future pmspacks of using the ocean thermal gradtent for  produc- 

t ion of e l e c t r i c  jowar are discusred. Engineering, economic, and feasibLlity studies are 
covered, including studies dealing with systems and couponant design. 

( O W - B T )  

ST77 15046 0CZB.W TBEDMAt CONVERSION: RESOORCE, ECO&OGXcaL AM) fiFJIRONMENTAL STUDIES 

L e w i t ,  H.L., (Ocesn D a t a  Systam~, Uc., Monterey, CAI, NSF/RR/n-74/374, 182 p . ,  Aug 1975. 

plant sites ware c a r r i e d  out. mio report presants the results of tha first of six subtasks - 
thema& stmcture mapping. Subtask I includes an area from tha Equator t o  60 dagrems S, from 
60 degrees ;J to 160 daqrns  W. The four ransons are representad by data fo r  January, April. 
Julp, and October. N i a e  cat.gorie8 of mapa axe includad. 

PB-264 242/9WE 
S t u d i e s  t o  define optimum qmoqraphical locations for Oceau Thermal Energy Conmrsion (W-C) 

(TBE=-STXUCTIIIZEr L W S  , --AT, SITING) 

ST77 15047 AL9 ASSESS- O? TBE 0- W I P w  OF TBE E'LORIDA CVRRENT 

Maagarella, PA., (Massachusetts Univ., Amberst, UA), ~Sp/RANN/Sr/C;r-34979/~75/6, NSF/R.# 
9-75/302, 30 p . ,  Juna 1975, PB-265 615/5wg 

a t  tha southeastam saaboard of the United States where the Gulf Stream is diverted northward. 
This repor+ assassas thm thanml grad ia t  energy resource of the Plorida a x s e n t  located 

(VNITED-STATES, GUXZ-STREAM, O@IW-4T) 

ST77 15048 OTEC ANNUAL REPORT TO TBE DIVXSTON OF SOLAR =RGp FOR Fp-1976 AND T9E TRANSITION 
QUART= 

T e r r i p ,  L.D., Jensaa, G.A., (Battelle Pacific XorthPrcrst Labs., RSc!laad. WA) , XOv 1976, 
SNWL-2154, EDB-77:041499 
Avai1:NTIS HCS4.00 

OfZicm f o r  tfu raportirig p u i o d  January through S m ? + . l a b u  1976 is prosantad ia thrM SubsmC- 
tionr. 
of -a Profact activity offlcm during its puiod  of s t a r m p  and kfora a datailad m8t.r plan 
is davelopui and approved. 
h FY-1976 &ad tbn rational8 fo r  t h i s  selection. 
of aiqnificant technical infomation obtainad f ran vaxious p r o j e c t s .  

Infoimation an tha technical program effort bp the binfouling and corroaion profact a C t L d t . I  

Tha first rubsaction dulr w i t h  tb. mathodology -urd to qui& thm tachnical e f fo r t a  

Tha r w n d  sub8ection d a . c r i b u  tbra ptojacta d8voloped for f u a d h g  
The f i n a l  sub8action presants a S u n m u y  

(CORROSION , i"a0LDsG 9 BEAT-EX-GERS, ResEARcB-PRO- O m - A T )  

Sabin, C.X., Powendlek, S.F., Connelly, D.S., %eckel, P.T., (F',scienco L t d . ,  Solan.¶ Beach, 

on the outside of tubes in anhydrous aamnonia and forced convection for w a t e r  flow inside tubes 
can be impmvad. 
saturation temperature differencss for Soiling inceution are sought. In &&e case of t h e  forcad 

CX) I 126 p. May 1976, GLR-165 
The objectives of this OTEC program are t o  invest igate  methods by which nucleate boiling 

Ia the case of tha Soiling work, both higher  heat fluxes and lowar wall- 
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convec-Lon s tudies ,  it is desired to '  find ways of increasing the convection conductances -dit!! 
only small or modest changes in  the corresponding f r i c t ion  factors by Fncrcasing t h e  fluid 
velocit ies in  the  joundazy layer. During th i s  f irst  year'3 exploratory e f f o r t s ,  t he  a m n i a  
nucleate boiling conduczances have been increased and tibe wali-satutationtemperaruIe differences. 
f o r  boiling inception decreased by surface treatment consisting of sandblastbg, eleczroplating, 
and screening. xlso,  significant improvemenrs in  forced convection conauctances f a r  uater 
f l o w  in tubes containing special vane systems '-hat conuo l  boundary layer veloci t ies  have 
been identified: in addition, heat t-ansfer improvements over f luid f r i c t i o n  in cer tain Xeynolds 
nodulus regions have baen found for  special  surface roughening. 

(FORCED-CONVECTION , XEAT-FLUXES , iiEAT-EXC8ANGERS, m - 4 T )  

ST77 15050 DIICeCT CONTACT OF LOW-BOILING. W A T ! Z R - ~ S c f s L E  mDIUM WITS 3QT -AND C O W  SODIES 
OF WBTER TO ?RANSFER BEAT FOR PURPOSES OF EWZRGY ?RODUCTfON AND/OR DESALINATION 

Smith, C.S., Z r . ,  Patent, Qct 19, 1976, US ?atant 3,986,938, EDB-77:041502 

hot o r  w a r m  water (e.g., with bot recycled fresh water ti a desalination system o r  w i t h  w a r n  
surface sea water in an energy production system) and in  vapor state v i a  r e l a t ive ly  cold or 
cool water (e.g., surface sea 'ratar in a desalination system o r  deep sea water in an energy 
production system) whereby t h e w  enetqy is efficiently t r a n s f e c a d  between a e  phases that 
are  so contacted/ the energy transfer is f o r  tse purpoae of evaporating t!! immiscible l iquid 
in an energy production system and is for  t l e  p q o s e  of evaporatbg sal ine water in  a desalina- 
t ion system/ and the effluent f=om the process which is retmed t o  its n a t u r a l  environment 
(e.g., to the sea) is ',-eat& to remove a l l  significant amounts of sntrained and dissolved 
Lmuscable .=diu .  

("TEXT, WORKXXG-FLUIDS , OCEAN-AT) 

A low boiling, water inmiscible taedium is directly contacted inl iquidstatewithrelat ivaly 

ST77 15051 0CZ.M TEIERHU ZNERGY CONVERSON PmGxAI(. E P m  PROGRAM FOROTZC STRUCTURAL SYSTE?HS 

Suzuki, X., -en, W . S . ,  (Lahigh Univ., Boehleham, PA), 133 p., 1976, COO-2682-8 

dimansional stress s t a t e s  has Seen developed using the  work-hardening theory of p l a s t i c i ty .  
l?ie forzmlation has aLL the required p r o p e ~ e s  of concTeta and g i v e s  acloseestamatetciexperi- 
-tal stresses for  complete general stress states. In order that the results of zesearcfl 
be readily usable in t&e analysis of suboceanic structures such as the large shelis proposed 
fo r  adoption i n  &&e Ocean Thermal Enorgy Convession proqram tOl!?X) , corraspandinq computer 
code called EPPFEP ( E l a s t i c  Plastic Fracture Finite E l e m e n t  Program) is developed here  to r e f l e c t  
t h i s  material respunsa. Thio report describes the details of this program and its implementa- 
t i on  on *& comgu+et system cx: 6400. ft definas all the input and out?ut of the pmgram along 
w i t h  an example illustrating a typical  application of EPPPTPmodeling. Detailcomputeralgorithm 
Cor 'be const i tut ive relat ions of concrete is also given in the form of flow c h ~ n s .  

A const i tut ive relat ion and f a i lu re  c r i t a r f o n  for concrete material undes general *bee- 

(Cc)NCX3TE, XATERUL-RESPONSE, OCoJlbl-AT, GJUPUTJZR-MDELI 

ST77 15052 A&-- mS&¶I ,SSZOt i  SYS- FROM OTEC PLXNTS. IROJECT 8 9 8 0  P I S T  

Talib. a., Konogka, A., Biedesman, N., ( I n s t i t u t e  o f  Gas TechPoloqy, Chicaqo, IL), 38 o - ,  

SUrtng 'Ihe first m r ,  efforts were concentrated on analyzing thsetec.haoeconomic 
character is t ics  of synthesis 9 l m t s  for mt!!anol and certain hi5h-enerq-y inels.  This first 
riuartarly zeuort presents analysis of the production of xW2mnol fxe l  from the OTEC plant. 
-JzoCess descriptions,  process f l o w  &ar.s, material and energy balances, cap i t a l  coat estimares, 
tnd u n i t  cost  sstinates were developed for methanol production a t  LOO-cnW and 500-mH GTEC 
plant  Capacities. ?do schemes fo r  the production of m t t m x o l  were considered. In  one scheme, 
a ?*Lion of the recycled gas stream, conqaaeci or? a nixuxe of  hydraqen and carbon dioxide, 
is Wen from tfie mo+hanal reactor effluent and burnad in a b o i l e r  as fael to generate hiqh- 
g re s swe  superheated stoma. Tha st- is used in s t e m  turaines f o r  feed gas and recycle 
gaJ compression. The second schrmr is b - 4  on the use of electric drivers fo r  feed gas and 
recycle gas compressors. ptoduction economics of these tor0 schema were evaluated to 
determine tho admtages aad disadvataqes of reduced raw materials consmnption vs. incaeased 
e l e c t r i c i t y  cnnnnnptfon. 

QU- PROGRESS REPORE, J U L Y - m E R  1976 

O C t  1976, C 0 0 / 2 4 2 6 - 1  

( ~ ~ O E C O N W C ,  -0L. ELPER(;Y-aAGU=, ECONO!UCS, 0- &T) 

ST77 15353 a TBExMAL ENER(;Y CONVERSION SYSTEM EVALUATION 

T r i m b l e ,  L.C., xessinger, a., (Lockhead nissiles C Space Ca, IPC, SunnVvale, CXI .UAA/AAS 
Sol Enat= fo r  E m  Conf, Pap, ma Angeles, CX, Apr 21-24, 1975, ?ubi by -AIAA, Yew York. ?N, 
19 2 -  v 1975, ?ap 75-616 

assoc:ated pumps. 
system technical design, but they may account for uQ to 75% of the cost  of aower generation 

?aper reports on one aspect of an ocean thermal power plant ,  heat exelangers and theiz 
The stuay c0nf-d that not only do t!!e heat exchangers impact t!!e t o t a l  
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ccmoonents and UP to 379 of the t o t a l  systam i n i t i a l  cost .  
appl icat ion is discussed, along with some approaches t o  design solut ions.  

The  nature of the heat  exchanger 

(BWT-EX(39ANGZRS r 3ESIGX-SOLUTIONS , OCZhN-hT I ZCONOMICS) 

ST77 15054 SITE LIMITATIONS ON SOLAR SEA POWER PLANTS 

Zener, C.,  (Carnhgie Mellon Univ, Pittsburgh, PA), J avdronaut, V 11:2-3, N1, 1 ref ,  Jan 1977  
In  t h i s  paper, Q(max) (upper limit upon -de w a r m  water intake)  is calculated a s  a function 

o f  thickness of the upper m i x e d  l ayer ,  the ocean CUnent veloci ty ,  and the si te latitude- 
Typically, this upper limit corresponds t o  a maximum electrical p o w e r  out9ut of some thousands 
of neqawatts. 

(OCEAN-AT, WARM-WATER-INTAXE) 

ST77 15055 FOAM SOLAR SEA P- 

Zener, C., Fektovich, J., (Carnaqie-ihllon Unio., Pi t t sburgh ,  PI) , Science, V 189:294-295 , 
N4199,  JULY 2 5 ,  1975, EOB-77:047348 

i n  which the ahad liquid-vapor phase has a foam s t ruc tu re  rather than the  s t ruc tu re  Of a 
continuous vapor pha8a int8rs~us.d w i t h  droplets of l i qu id ,  o r  of a continuous l i qu id  phase 
interspersed wit ! !  vapor bubbles. This modification r e s u l t s  i n  a higher efffciencf  and a low 
c a p i t a l  cos t  p e r  un i t  power output. 

A modification of the open-cycle solar sea powuplaat  conceptdewlopedSyBeckispras~ted 

( FOAM-STRUC?URE, ~ D Y N A M I C - C ! Z C L E S ,  WORKIXG-FLUIDS , OCZAN-4T) 

16,000 WIND PQKR CONVERSIOn 

ST77 16047 SOLAR ENERGY. 'AI100P-r A NEW LOOK AT AN OLD DRAFT 

% S 8 i C ,  V 5:20-21, N 2 ,  Spring 1 9 7 4 ,  EDB-77:047488 

(WIND) 

B brief  dlscnssion is pra8ant.d on tb. potoatid of the  wind €or  mlect=ic p o w u  ganeration. 

ST77 16048 WINDHILLS Rs TVIXD 

Inqanioeran, V 2 5 2 6 ,  June L976, TranSht ion ,  ERIJA-TR-230, EDB-77 :047491  
A v a i l  : NTIS HCS4.00 

Denmark Schools are prasmtad. 
Design charac te r i s t ics  & operat ing paramatars o f  wind turbines b u i l t  by tha Tvind, 

(OP?ZRATXNG-PARAMeme RS, DENMABI(, FABRICATTON, WIND) 

ST77 16049 A WIND PSERCP SYSTEM UTXLIZTNr;  HIGH PRESS- ZLiXTROLYSIS AS A STORAGE ZCSANISM 

Allison, E . J . ,  (Oklahoma S t a t e  University, S t i l l w a t e r ,  OK) , In  World Hydrogen Energy Conference, 
1st. Beach. E'L, .xar*1-3,  1 9 7 6 ,  Pmcardings, University o f  f 4 l a m i ,  co ra l  Gables, FL, 
?ergamon Press, Xew York. N y ,  v 2:28-3-28-14, 1 9 7 6 ,  A77-33326 14-44,  x77-33376 

me paper describes a t.chniqru of enarqy s toraga m i c h  u t i l i z e s  e l e c t r o l y s i s  calls t o  
d i sassoc ia te  v a t u  i n to  its component gases, and than s t O f . 8  the evolved hydroqan a s  a high 
p r e s s u n  gas, o r  l iquid,  o r  hydrlda. This systmm, in conjunction with solar and wind anargy 
g e n u a t i n g  -¶tam#, has k.n tha subject of ra8eucil sin- 1961. 
€or tbosa ~ ~ t s  of tba systmm which have reachad tha prototype staga a r m  p r o d d e d ,  and 
rsmrlnfng -lama and dcooodc coru idua t lons  ar8 discussad. 

(EKEXCP-TECBNO~GY, ECOLJOMICS) 

Prcraant parformarra pUarPntUS 

ST77 16050 WIND AS A POWER SOUR- FOR O ~ O G R R P H I C  PLAlloRMS 

3ad8, P. ,  (Tec.hnische Univ. Barlfn, Gamuny, F . R . )  , 1 9 7 6 ,  XED-C01JB-76-203-005, US Sales Only, 
AED-CON€'-76-203-005, EDB-77:060889 
AVail:NTIS acs3.90 

converting systuns. The r e l a t ive ly  low and COntinUOUS power damand of such s t a t i o n s ,  and tha 
grea t  averag8 wind velocities in the  O C ~ M  makes the use of wind anerqy converters  economic. 
XLLbough *here are sa t i s f ac to ry  results with nmf vmrt ical  axis rind ro to r s  (Darrieus-aotor) , 
-ha wind turbine with horizontal ax i s  of ro ta t ion  and high tip-spaad r a t i o  of the ro to r  blades 
seuea to  be the most e f fec t ive  and economic system. TO ensure the 3o-r supply of  the s t a t i o n  

Thm energg damrnd of ? la t iornu i n  ocean enpinmarin? can be satisfied by r i n d  enargy 



&so during longer periods of no  wind, tie wind converter has to work in connection w i t h  storage 
ba t te ry  banks. 30th ?arts, wind converter wi';fr alternator and t!!e storage ba t t e r i e s ,  have 
t o  be an integrated system. 

(ECONO-HIC, SORIZONTXL-.%IS, STORAGE) 

ST77 1 6 0 5 1  WIUR TURBIXE 

alac.wel1, B.T. ,  r 'eltz, L.V., ???ydew, R . C . ,  ?atent ,  Apr 8 ,  1976, G e m ,  FIiG, Patent 2 , 5 4 0 , 7 5 7 /  
.A//, EDB-77:054019, In Ga= 

of oblong blades, the central  bent partions of which are of streamline shape. T3e particular 
c m e d  shape of Lke blades ensures tha t  mainly tensi le  stress w i l l  occur i n  the blade. The 
t=lrSine is of &&e self-etartixg type. This is attained by stazzer rotors. EacS o f  these 
rotors has a number of hollow blades which are  arranqed i n  opposite directions,  the biades 
gar t ly  overlapping each other in S shape. The speed r a t io  of the turbine has a value of approx. 
5 to 7 .  In prac-dce, turbine plants may be b u i i t  which consis t  of a number of drive rotors 
arranged one above the other on the shaft. Each following drive rotor has a greater diameter 
than the adjacent lower roto=. 

A vertical-axis wind turbine is described. The drive rotor of the turbina has a number 

(PATENT, ?EXFORMANO T!SSTXNG, BLADES, VERTICAL-AXIS) 

ST77 16052 POWER GESERATMG .APPARATUS 

Brlgnt, C., Wind T a b h e ,  Aug 1 0 ,  1976,  US Patent 3 , 3 7 4 , 3 9 5 ,  ~ 0 8 - 7 7 : 0 6 0 8 9 5  
X conL-ol system for  obtaining ;ildximulll ?mer ou+?ut from e l e c t r i c a l  generaring water 

pumping, flywheel storage and like systems comprising a wind-driven p r i m  mMr coupled to an 
s l e c t r i c a l  generator over an axtended range of wind velocit ies is described. The xiaxbum 
e lec t r i ca l  outqut 2-r is obtained by synchronizing the speed of the generator, and hence 
tie speed of &&e prime novet, uib& ttre aaximum output of tre ?rime mover. Since &Ae 
aaxinum o u t p t  mer of a w i n d - d r i v 6 n  prirp. mavet i a  proportional to the t!x.ird pawet of 'he 
wind velocity,  and is a function of an an@ar VdOCity-deQelldan+ pawar coefficient,  means a r e  
provided for  detecting the anqular velocity of the otime mver  and generating a signal oropor- 
t ional  to the cube of the wind velocity. The signal thus generated is used fo r  con tml l ing  the 
magnitude of '&e excitation f i e l d  current in the elactrical generating apparatru whetaby tke 
e l s c t r i c a l  autTut varies approxhately a s  a cubic function of thewindvalocityyrd, consequenflyc 
ds a l inear  func*kian of the output power of '&e p r b  mover. !?or this purpose the cont-ol- 
signal generating means employs a solid state device o r  the like w h i c h  is biased to operate 
along the third p w u  portion of its charactsris+ic oparating mame. 

(PATENT, coNT1x)L-sYsTEMs, wxrm) 

ST77 16053 FEIBILITY INVESTIGATION OF TSE GIB- FOR GZNERATION OF ZLECTRICAL POWER 

srulle, B.V., (MccDannell Aircraft  Co., St. Louis, m ) ,  155 p., 10  r e f s ,  Nov 1975,  C00-2617-75/1 
The cyclogiro camputat program, obtained from Prof. H.C. Larnen of the United States Air 

Force I n s t i t u t e  of Technologp, vaa modified to incornorate conputation of blade loads for  
the n o m a l  o p e r a t h q  a d  gust loading conditions. The program was also &angad t o  allow cum- 
putation of the affects of -tiling Lie blade rock angles in the region where a e y  exoeriencad 
Large osc i l l a t ions  due t o  passing -ugh a vortex shed by the previous blade. Using tris 
?rowam tha various e f f ec t s  of rotor  gsorp.tric pametars  w e r e  inveseqatad. Giromill con- 
f i q u r a e o n  desiga concapts were explored. A baseline conchot was adoptad having an upper 
structural triangalar tcmer extanding through the Lower suppott tower and s ~ p o r t g d  by two 
m a i n  rotor  bearings. 
and 1500 kW were then syntfiesized. a automatic 
elec*zonic control  concept b u i l t  axound exiscinq equipmant and -1oying state Of the 
techniques m s  developed. 
G k - O m i l l  systems were con@etad. 
were forrrmlatad, 

(cOMPUTER-PE(o-, BLADE-LOADS, WIRO, ECONOMICS, C U N T X O L - ~ ~ )  

Twenty-one different  G i n m i l l  systuna covering a power rangeof 120, 500 
These wars smc?xra l ly  analyzed and sized. 

Pralininary cost e s t a t e s  t o r  generatmg e l e c u a c a l  p e r  E-XXU *3e 
Cost estiamting relationships of *e major item Of quipant  

C a r t e r ,  Z . A . ,  (univ of ~ d a ,  zunavi l le ,  u), ?roc of the Southeast Conf oa Appl of Sol 
znergy, 2nd. 3a-n .wuqe, LA, Apt 19-22, 1976, Sponsored by O a k  Xidge, TN. p.  381-389,  
i 9 7 6 ,  COW-760423 
Avail : .!ITIS 

z r o m  nUmetOus locations t!mxghout t5e nation. 
wind and solar radiation a t  these Locations can easily be calculated from these a a s t  weatiier 
?=Cords. 
m e t e r .  
information and procgdue may be appiicd to other s i tuat ions sucb as  variations i n  locadon,  
s i z e  and e f f i c i a q .  

(COMPARISONS) 

The National weather senrice b s  many years of records o f  wind s p d  and s o l 5  radiation 
The optimum amount of enetgy contamed in  the 

X mcC5od is shaJn to con-- the summarized records to power u n i t s  of w a t t s  per: square 
This w i l l  arovide a masme of the basic sun and wind energy i n  f a m i l i a r  terms. T h i s  
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ST77 16055 TILTIXG AT WIXDHILLS 

C o l l i n s ,  G.,  Sinwon, 9.J., (Preston POlyteCh., Enq.), S i s t o q  of Windmills, &lac&aon. aower, 
'? 22:347-351, N6, 11 r e f s ,  June 1976;  ED8-77:041621 

Descriptions Of some very ear ly  windmills a r e  followed Syah i s to ryof&eCes iqn ,  fabr ica-  
tion, erec t ion  and control  of windmills f o r  t ie  generation of electricityincluding'hedeveiop- 
s e n t  of the ver t ical-axis  macnine. 

(EISTORY , FABRICATION, VERTICAL-AXIS 1 

ST77 16056 EQUIP-XENT FQB U T I L I Z A T I O N  O F  -WIND mRGp, 2ARTIcmjlRtY FOR 'EEATIXG O F  LIQUIDS 

Duc, M., Patent. Apr 29, 1976, C-, PRG, Patant  2,545,951/~//, EOB-77:054016, In  German 
X p lan t  f o r  u t i l i z i n g  wind energy, which is p a r t i d -  used for  heating liquids, is 

d e s c r i b d .  The w i n d  turbiaa has e i t h e r  a horizontal  o r  a v e r t i c a l  axis. An electric generator 
is arranged d i r ec t ly  on the axis. 
heating elemants arrangmd in the supply vessel of tha l iquid.  
generated, tha liquid of the  heat iaq system (9.g. cent ra lhea t ing)  i sheatede i thatgroport iona l~~  
o r  completely throuqh the  w i n d  energy equipment. 
conventionally by maap1 of a normal haatinq systam, 

The electric energy supplied by the  generator is usad f o r  
Depending on tha energy amwit 

W i t h  c a b  o r  lota w i n d ,  the  l i qu id  i s  heated 

(PATENT, VEXTICXT-AXIS, STORACE HORIZONTAL-AXIS) 

ST77 15057 DIFFUSER XVGMENThTION OF 'WIND TURBINES 

?oreman, K.X., Gilbert, a., Oman, R.A,, ( G r u m a n  Aarospace Corp., Set!~Qage, XY, Research Deot.) 

Avai1:NTXS HCS 3.50 
Wfnd tunnel invest igat ion of models of tvo diffusar design concepts is directed c:ouard 

unconvantional, very short, cost-effact iva configurations. One approach uses ths energe t ic  
external. w i n d  t o  graven+ sepaxation of tha d i f fuse r ' s  i n t e rna l  boundary later. Xnothnx mt!aod 
used hiqh l i f t  airfoil contours fo r  the d i f f w u  w a l l  shape. 
indicated almost a doubling of wind poorer ex t rac t ion  capabi l i ty  fo r  dawts compared to conven- 
t i o n a l  turbine.. Economic studies of dawts have usad these t a r t  data and recent  (1975) Cost 
project ions of wind turbines with dianmtat. The spec i f i c  power coa ts  (S/kU) fo r  a realistic 
dawt configuration a r m  found t o  ba lowar than convantional wind turbines  fo r  very l u p a  s i z e  
ro tors ,  abova 50 matars diamater, and f o r  totor d imtam lass than about 20  mmters. The cost-  
to-benefit a s ses smnt  fo r  in tumdiata  s ize  ro to r s  is affactad by tha uncmrtahty band of c o s t  
f o r  these ro to r  s i ras .  

1976, COW-760842-6, EDB-77 :060890 

oif5aaar modal tests ham 

(i&RoDyHAMIcs, E c ~ c s ,  ? m - - G ,  wmD-mmmLs) 

ST7f 16058 SYN~BONIZATXOM OF TE ERDA-NASA 100 LXW WIND TURBINE -TOR LARGE 
NETWORAS 

Hwang, H . H . ,  Gilbart, L.J., (XASA, I a w i s ) ,  NASA-TX-X-73613, 17 p . ,  Ju ly  1 9 7 7 ,  E-9096, X 7 7 -  
19 5 8 O/ 8WE 

The synctuoniziaq of a wind turbine generator aga ins t  an infinite bur under random 
conditions is studied. W i t h  a d i g i t a l  computer, complete so lu t ions  fo r  ro to r  s u e d ,  generator 
power anqle, elacerorp.gn.tic torqua, wind turbine torque, wind turb ine  bladr  p i t ch  angle, and 
armature cur ran t  are obtainad and presentad by graphs. 

ST77 16059 STAGZ A COMEBAcEt 

Jayadev, T.S., (Univ. of Wisconsin, NFlawuk.r, WI),  IEEE Spectrum, V 13:45-49, X U ,  Xov 1976, 
EDB-77 :041623 

and cost factors arm compared. 
Veious typas of w i n d  turbinas are dmsaibd. Tha power canvmrsion systema, d .c t ton iC8 ,  

( C o ~ ~ - E V A L U A T r O B S ,  ERI-, ECb100mQ) 

ST77 16060 DIRECTION 

.Yusqrova, e. ,  (Reading Univ., England), N.r Sci., V 72:596-597, 31030. + c g ,  1976, 208-17:054968 

the !?or121 Sea's wind can compete w i t h  it3 o i l  and gas  a s  an enarqy source. %vironmantrl and 
Land-use pressures w i l l  rquire t h a t  latg. windmills be b u i l t  Fn shallow offshora waters where 
S5e high wind spaads CM compensate f o r  tha -a C 0 8 t .  As tha southern Yorth Sea  gas f i e l d s  
are depleted they w i l l  provida na tura l  enugy r toraga  reservoirs f o r  compreasad a i r ,  whrc.!! 
can than be used for power on windless days. Wind-qanuated enarqy can also be used to electro- 
lyze water and tha rasarvoi rs  u s d  t o  store hydroqen. 
interest and r epapan t  fo r  '--he c a p i t a l  investmant since tha enarqy source is :rea. CYrent  
estimates are  150 t o  250 pounds p e r  i n s t a l l ed  k i lowat t ,  w i t 5  a breakeven point  higher than =!e 
130 pounds n d m d  t o  be economically feasible .  Whan thase f iqures  are adjusted f o r  i n f l a t i o n ,  
however, &he breakeven 2oint  is 200 gounds, the ast imated c o s t  for  large-uindmill syst-s. AS 
conventional fuels  a r e  depleted and jeconu more c o s t l y ,  wind power w i l l  be mare a t t r a c t i v e  tO 

a r i t a i n  nmdr a natfanal  program f a r  r a 8 a u c h  and dmvelopnmnt of wind Jowar to sae if 

Costs fo r  wind pmer are p r i m a r i l Y  



future generations, L-provunents in  windmill design, par t icular ly  the high-speed n r t i c a l -  
axis -dindmill, will r d u c e  capi ta l  costs. This design does aot need to  be oriented into tihe 
wind, and the e l e c t r i c d  generator can be ?laced on ground level. The use of st-aiqht blades 
allows i n q e n s i v e  construction iuaterials. Small-scale windmills w i l l  be useful for farns , 
remote areas, and i.. developing countries. 

(VERTICAL-IUCIS, DEVEU)PIXG-COUNTXIfES, ECDNOMICS, ZNVIRONHZIJTL-ZFF-CS, G3VERNMENT-POLICIESr 
XSEARCZ-2ROGZA3S , UNITED-KINGWY) 

ST77 16061 ECONOMIC EVAti3ATION OF S X l U L - S W  WIND POWERED ELEECI?CIC GZNERATION SYSTEMS 

Obermeier, Z.L., Townes, H.X., (Montana State U n i v ,  90zeman, Ea), ASME Pap, 4 p., 13 r e f s ,  
Dee 5, 1976, for  X e e t ,  X 7 6 - W E n e r - 1  

systems of the type which could be used by an individual home owner. A system included a wind 
plant,  tower, storage battery and d-c t o  a-c invertor. The analysis considered a t o t a l  of 
12 different  system configurations. me evaluation of energy output w a s  based on wind speed 
data fo r  several locationr in the state of LHontana. The r e su l t s  of the evaluation indicate 
tha t  some of &e "homa bu i l t "  system are competitive economically a t  &be present time i n  some 
"windy" locations. Xona of the systems which are economic could i ad iv idwl ly  supply the e n t i r e  
power tacpirenmnt fo r  a single family duellins. 

P r e s e n t e d  is an economic evaluation of several conmmrcial wina -ed electric generation 

( YONTANA) 

3T77 16062 EVU'JATION OF TEE POTENTIiLt ENVIRONXENTJU EFFECTS OF WIND EXERGYSYSTXXDEVELOPMEllT 

Xoqers, S.S., Duffy, L A . ,  Je f f e r i s ,  J . G . ,  S t icksel ,  P .R. ,  Tolle, D.A., (Bat te l le  C O ~ u m b u s  
Ldbs., O H ) ,  MSF/RA-706188, 193 p., Aug 1976, ERDA/NSF/073?8-75/1 

development of wind energy w a s  completed. X keywardad bibliography concerniig sicmclimatic 
al terat ions by w i n d  and reactions of f lo ra  and fauna to al tered wind rqgimes is ?resented. 
This l i t e r a tu re  serves aa backqmund material for discussion of y t e n t i a l  microclimatic and 
ecological effects.  A baseline climatological and biological survey of the ERDA/XA.SA 100 kW 
Experimental Wnd Tursine site n e a r  Sandusky, Ohio, provides  input t o  a Eollow-on f i e l d  ?rogra!5 
designed to  provide quantification of the operational e f f ec t s  of the LOO kW wind anugy system 
on %be environment which is developed and cur=ently being undertaken. The operation of wind 
energy convcrsion systems does not appear 'to involve any unusual environment efzects. 
gresently conceived, w i n d  energy systems w i l l  oroduce no s ignif icant  aermal o r  chemical ef- 
fluents. 

( BIJLIOC;tReEY, m-C) 

The f i r s t  phase of an evaluation of the potential fo r  environmental effscts  from the 

As 

Land requixamaats are rainimrr and cumpatible with many other Land uses. 

ST77 16063 WIND .YOTORS 

Sellman, D.L., P a t e n t ,  Q c t  26, 1976, OS Patent 3,988,072, EDB-77:060896 
Wind motors are described which aret propelled by the impact of the wind against the vanes 

of an impeller w h e e l  that have wind cbannelinq devices that gather the wind f r o m  a Large area 
and funnel it a t  increased density and pressure t o  apply multiplied impact against the im?ellet 
vanes. 

(PATENT, CONFIGURATTON) 

ST77 16064 D I R E C T  iwD INOImCT tCONOMICS OF 'SIND EXERG!! SYSTEM R E I A m  

Sorensen, B. ,  (Univ of Copenhagen, Denmark), Energy Dig, V 5:4-3, N 6 ,  D e c  1976 
The author shoorm a power duration VaQh for a one-year period of t!ze grower output of a 

wind energy g e n e a t o r  (-GI. m2. 
The 'WEG is inoperative 31% of the yea r ,  and its pwar o u t p t  exceads the average duriag 42% 
of the tima. The ou+pu+ exceeds ttrtm t i m u  tha average. The power duration c m s  
f o r  storage capaci t ies  ranging f I o p  3 t o  200 hours are addad t o  the graph, and it is cleat 
t3at the pcwer fluctuations diminish rapidly as soon as even a small storage f a c i l i t y  is 
added, and lesa  rapidly wnan th. storage capacity a c e  24 hours. It would a?mar, that 
a WEG system with an ene- storage fac f l i t y  OF a capacaty somrwhere in +,he range 10-24 horn, 
would cons t i t u t e  a f u l y  interchangeable altarnative to fuel  based bMe load ?lantS. 
claimed that, w i t h  constant rising prices of fuel and r i s ing  costs of constructing nuclear 
mer plants ,  t he  WEG promises to an increasingly competitive e n e r q  sourcs, especially 
considering its f a m i l i a  unique advantages a s  a renewable, clean snatgy source. 

(STORAGZ, D-) 

In the qraph, the yearly average output e//a//v is 136 ;J. 

It is 

ST77 16065 IS 'WI2JDPOWER READY TO TAKE OFF? 

Stansel l ,  J., mergiewi*sch., V 30:681-685, WE, Aug L976, ZDB-77:060887. fn G S m m l  

' J S L  in Denmark, and i n  Great B r i t a i n ,  The prototwe of 3 wind ongine which was b u i l t  by 
This article gives a br ie f  s w a y  about the Bosition of wind energy development i n  the 

49 
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:?&SCO (Wind Znergy Supply Company) to produce 1.10 kW is dea l t  w i t h  mr4 intensively. Soma 
.'am about '-Je p r 9 i i t a b i l i t . I  of wind-energy ?lants are Given. 

(USA, DENMARK, GREAT-BRITAIB ECONOMICS 1 

ST77 16066 S X W I X G  W I I D U I U  CE&RACTERISTICS AND ;zELATED TOPICS 

Sweeney, T.E., Nixon, W.B., Haughmu, 3.D. , Blaha, R., ( P r ~ c e t o n  Univ., XJ) , XSF/RANN/GI- 
~iagi/~~/74/4, N S F / I ( A / N - ~ S - O ~ ~ ,  70 3.. .xar 1975, ~~s-1240, ~ 3 - 2 6 5  $ 2 8 1 4 ~ ~  

The mettrod of experimentally determininq the performance of large scale w i n d m i l l  models 
nountad on a moving vehicle is diacusaed. As a r eau l t  of the w i n d  tunnel experimanta, analysis,  
and the L a r g e  scala vehicle work, an optimization of a particular rotor  is described, as are 
the resul ts  of blade twist experlnunts as a mathod of mzpn control. aecauae the w i n d  tunnel 
sodels were neceasarily small Scale, r ig id  rotor bladea ware  used: however, the large scale 
rotors tested and reported upon w e r e  of the Princeton sailwing type. 
analysis and by experiments, the s ignif icant  tension c o e f f i d e n t  fo r  the t r a i l i n g  edge C a b l e  
of the Sailwing rotor was determined and evaluated. This tension coefficientenables thedesign 
of such a rotor  to be such tha t  the luffing threshold can ba avoidad for  any given set Of 
conditions. 

9y memns of dimenaional 

(BIND-TUNNZL ,WODELS, AEXODYNAHICS) 

Tollason. S . ,  Elements, 'Xiidlaad, .X. V 3:32-41, N1, 1975, 5DB-77:043295 
The history of wind power i s  reviewed with its uncertain beginning, b u t  believed to date 

as far back as 2000 B.C. The oueration of the smith-Putnam gemerator i n  Vermont from October 
1941 to W c h  1945 marked the f i r s t  sync!!mnoua generation of jowar from t h e  wind. 
Congreas refuamd to a?propriate funds f o r  a prototype project. A windmillcharges *hebat tarres  
of a small experimmtal 'urban car" with a range of  25 milea a t  the University of Oklahoma. 
In 1972, it w a s  pr8dict .d  t ha t  by the year  2000, about 19 p u c a n t  of t h m  U.S. enerqy require- 
ments could ba supplied by windpowmr ut i l ized in windy area.. A workshop on windenergyconver- 
sion systems in 1973 sought to asaeas the present state of the a r t  of wind energ systam 
technology and recoammn&d concrete directions. The MrkshOQ w u  then divided in to  four cum- 
nittees and recommndations 'were provided for: wind c h u a c t e r i s t i c a  and siting, rotor  charac- 
tsristics, energy storag. and energy converaion systems, and applications. The XASA research 
?tograms on wind energy u t i l i za t ion  are describad. 

In 1951, 

(HISTORY r ECONCNICS p ~ B O N ~ A L - E P F E C T S  E t X S w - P R D C M  p USA) 

ST77 16068 OESIGO AND TSSTING O? A PEIOTOTYPE S A W  .LucBflQE 

?urnquirt, 3.0.. -1, ?.C., (Kuraas Stat. Univ., Uanhattan, X S ) ,  1976, Oklahoma Stat. W V U -  
s i t y ,  S t i l l w a t u ,  OK, Frontiers of Powrr ~ ~ ~ c h n o l o q y  Cmference, 3DB-77:060888 

The various typea of mechanical device. t ha t  have b a a  tried o r  pmpoaed t o  recover w i n d  
energy can be s e p u a t d  into two cateqories: vertical axis and horizontal axis machines. One 
of the simplest vertical ar ia  w i n d  machines Fa Lhe SaPonius type. During 1974, it w a s  there- 
Core decided to study the Sawmius type w x n d  machine a t  Xanaas State Universitf because of its 
s inp l i c i ty  and potential for  a reasonably high efficiency. Since than, thio decision haa been 
P u r t h e r  j u s t i f i ed  by rmsults of recent wind tuanal t e s t a  of Savonius rotor$. Oeaign details  
are sunnnruized. Results indicate t h a t  eff ic iencies  of 30 percent were rea&ed, but w i t h  
optimization, efficiencies o f  37 percent could be attained. 

(VERTICAL-MIS , HORIZONTAL-AXIS , W S A S ,  OPTIMIZATION, TEST) 

ST77 16069 TSE O P T I N Q M  CON7?ICURATXopJ O? m X  BLRDlCS FOR HORIZONTAL WIND ENERGY COPSVERTERS 

Wdmr, W., ( X m n e r ,  Lao, A..~~iates. R.drrood CLty, CAI,  NASA+-F-17379, 17 p., Fab 1977, 
?s77-17562/8WE 

configuration of rotor bladas for  w i n d  en- o n v u t u s  are presented. 

(XERODYETAHTCI 

Conaideratiaaa, pmcdurms and soay r a d -  relatiaq to th8 problem of the armdynamic 

ST77 16070 STUDY OF ALAS- WZND POWER AND XTS POSSIBLE APPLICATIONS 

Ventink. T.,  Jr., (Alaska Univ., Colleqm, C.oQhySiCa1 Inst . ,  XI,  NSF/IU-760424, 14 p a t  
2 0 ,  1976, ?E-263 695/9WE 

and average ?owat output f r o m  specified windmills, based on only howledge of the seaaured 
mean windspeed. For t!!e Elektro w m d m i l l  and 44 sets of Long term Alaskan wind frequencf data, 
the author calc-dated the expected man p w e r s .  T h e n ,  from analyt ical  considerations he 
predicted the e x p a c t d  mean power. with result ing e r r o r s  of 0 to 7 % .  

Extensive analytical studima on wind spectra wmre extended t o  *the prediction of the nIOntt.llY 
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ST77 16071 W m r d D  W I N D  POWER - COASTAL OR .WUNTAIN 

T?idger, W.A., Jr., Jerrickson, R.A., Jr., (Biospheric consult I n t ,  I n c ) ,  ?ower 209, Barrinqton, 

x comparative study is nade of +he wind gower available in tie coastal  and i3nnediate 
offshore area of the G u l f  o f  !+lahe and on tile exysed ridges and summits in or  peripheral t o  
t!!e Vhite ,?ountains and other New England ranges. I t  i 3  concluded that L%e wind ?owat available 
a t  elevations of &out 3000 f t  .XSL or  above aquals o r  exceeds that avaiLable 50 of more niles 
offshore in the G u l f  of ‘Maine. 
synoptic weather s i tuat ions,  but the Sigher elevations inland do appear to pe rmi t  r e l a t ive ly  
steady seasonal average power generation, if the operating range is appropriately truncated. 

(VARIABILITY, COMPARISONS) 

IL, v ao:43-47, x12, D ~ C  1976 

T h e r e  is no way to avoid day-to-day va r i ab i l i t y  due to changing 

ST77 16072 TORNADO-TYPE W I N D  ENERGY SYSTEX: -IC CONSIDERWZON 

Yen, J.T., (C.rrrrmnan Aemsp Com, Bethpaqe, MY), aSHg Pap, 11 p., 11 r e f s ,  D e c  5, 1976, for  
Y e e t ,  N76-WWEner-2 

covered i n  a ptevious gaper. 
9apar to gain a propar perspective of the overall performance o f  the new design. 
of wind tunnel data, derivation of the scaling laws, and soma recent results i n  ,010~ virualiza- 
t ion are also presented. 

A general description of the concept, scaliig laws, and wind t m e l  test data have been 
A basic themodynamic consideration w i l l  be presented i n  a i s  

Some details 

1/’,000 BIOMASS 

ST77 L7024 AGXCVLTDRAL TQJREspRy HASTES: WORKSHOP NO. 2 

(Washington Center, Washington, DC) , Capturing the S u n  Through Bioconversion, 1976, EDB-77: 
041491 

rn addition to a concise s u m a r y  of the conclusions reached by the panelists on t h e  use 
of agr icul tural  and forest? residues as  an energy source, written commants were included on 
several  aspects of the pmblema and possibi l i t iea .  These comments were discussed: f e a s i b i l i t y  
o f  using fo re s t  residues as fuels  aad aa r a w  materials f o r  producing prtrochemical subst i tutes/  
f e a s i b i l i t y  of oilvacu3.tu.m eaerqy f a r m  and t a8 idue  u t i l i za t ion /  forests  aa a potent ia l  source 
o f  snargy, pulping and lignocellulose u t i l i za t ion ,  -thane generation ??:om wastern, gar t icular iy  
swine bioconversion of agricultural and forestry v a s t w  f,m the standpoint of redwing 
land, air, and w a t e r  pollution, and energy potential ftom agricul tural  f ie ld  residues. 

(BIOHASS , FEASfaILZ-STUDIES) 

ST77 17025 AGRScDLTmtRL RESOvItes IHVESTIGATfOXS IN SORTSERN ITALY iwD SOUTREXN FRANCS 
(AGIIESTE ?-a) PRO-S REPORT, 15 -!?AY-31 DEC 1976 

(Cammission of the European Conmuxitien, Sspra, Italy), NASA-CR-149876 PR-4, 35 ?., Sponsored 
bv YASA, Original contains color imagarf, Original photography may be ?urehaa.d from *Ae E.WS 
Data Center, Sioux  Falls, SD, ZRTS, E77-10129, Y77-20537 
a v a i l  : NTIS 

h e  author has idantiffed the following significant resul ts .  The vegetation st-ructure 
Of rice vas investigated and interpreted in dynamic terms as a s ignif icant  factor qoverning ?-he 
dis t r ibut ion of 3 0 l z  enerqyttuouuhouttfla canopy and therefore conditions the fLnal y i e ld .  
Radiomet-ic character is t ics  of rice culture w e r e  described for  various stages of development 
in  re lat ion to the vegetation 3tru-e in an attempt to establ ish correlations between data 
Of total biomass and of grain yield. 
although the dfscrfinination achieved w a n  far frum complete. 

(BIOMASS) 

Q d i t a r i w  classif icat ion results were encouraging 

ST77 17026 C m C  OLO m G  TEE svlo T B E I o U a  BIO-ION, PROCEEDIXGS 

-Anon, (ERDA, O a k  Ridge, m), Conf on Cautaring the S u n  Through Sioconvers, ?roc, Xashincton. 
DC. ?iar 10-12, 1976, 2-1 by Was-nqton, Cent fo r  Metzop Stud, Washington, DC, 863 p. 1976 

%e general contant presenes a review of bioconversion techniques by which solar  energy 
c3p be stored j.n plant fa-, recovered from orqanic waates, and &dansfomed into fuels ,  foods 
and chemicals. 
wastes, a q r i c z l t - z a l  and forestry wastes, land and f tesh  water farminq, and ocean :arming: 
bioconversion grocasses and ?-ducts, including gaseous, l iquid and solid fuels and related 
groducts; and overal l  impacts, including economic, soc i a l  and environmental iwacts. 

me ?apers and dismssions cover biomaes sources, including urbanandinaustriai  

!BICMASS, OCEAN F W N G ,  a E R G Y - F m ,  ECONOMIC, ENVIRO--AL-IMPAC’S) 
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ST77 17027 ,WERGf TOTZNTIAL FWM CONSTRUCTION AND DENOUTION WOOD iJASTES 

(acx c o q . ,  For t  Washington, PA), 63 p. ,  A u r  7, 1977, EPA/S#-L38c, ?B-265 3 9 2 / l T m .  

to  examine its waste st-e- a s  sources O f  po ten t ia l  supplies of energy and recons t i tu t sd  
produc-a. 
some d e t a r l ,  constzzuction and demolition wastes have not heretofore received comparable study 
a t ten t ion .  Tberefore, the first s t e p  in analyzing a reuse program is the development of the 
s i z e  and nature  of the par t icu lar  W a s t e  seeam. 
the  nationwide volume of construction and damolition w a s t e s ,  and, i n  paxt icu lar ,  the combustible 
f rac t ion  of wastes from these a c t i v i t i e s .  
r a t e s  by locat ion,  information on t a e  var ia t ion  in  w a s t e  flows, and the d i s t r ibu t ion  o f  wood 
f rac t ions .  

Znerg2r shortages and a e  need to conserne na tura l  resources have led t!!e United S ta t e s  

'Nhile sol id  waste energy poten t ia l s  i n  =he j r i v a t e  sec tor  have been examined i n  

The objact iva of t h i s  report w a s  to  determine 

Ancillary outputs of the study are annual generation 

(UNITED-STATSS) 

ST77 17028 RJTElwATIONAL BIOE!!S ENERGY C0NFE-a 

(aiomasa Energy I n r t i t u t a ,  Winnipeg, Manitoba), 1973, EC0-77:060326 
Separate abatzacts w e r e  p r e p a d  f o r  ll of the 17 papers presented. 

ST77 17029 AGQSc(ILTI3RAL XblD S I O L O ' X C X I  APPLICATIONS I?p AN INTEGRATZD SOLAR FXERGY SYSTEM 

.Abael-Eiameed, X.F., El-Difrawi, X.X., (North I l l i n o i s  Oniv, DeKalb, IL) , ae l io tech  and Dev, 
Proc of t!!e I n t  Canlf, Dhahraa, Saudi Arabia, NOIT 2 - 6 ,  1975,  P u b l  by Dev Anal Assoc, Cambridge I 

XA, V ?:249-273, 4: r e f s ,  1976 
The agr icu l tura l  and biological  applications are designed t o  u t i l i z e  Fresh w a t e r  produced 

a t  -?arious stags. of  the cycle and tn invest igate:  cu l t i va t ion  of arable  and marginal s0U.s: 
?r&uction of high yield-high protein strains; increaaed production of conventional animal 
proteins: production of unconventional but edible animal proteins  wing solat arks: photo- 
3ynthesizinq animal cell cultures: solar energy f o r  petrochemical food sources: and aanag-t 
t o  coordinate various processes of the cycle. The objec t ive  is to develop intwrated sodules 
sal:-iufficient in food, water, and energy. 

(BIOVASS) 

ST77 17030 CROP, PORESTXY, AND MANURE RESIDUES: AN '3NERGY RESOURCE 

Alia!, J.A., Jr., (Stanford Res hst, Xenlo Park, CAI, Conf on Captaring the S u n  Through B i o -  
convera, P I O C ,  Yashington, DC, Mar 10-12, 1976, P u b l  by Washington C e n t  f o r  ~ M e t r O p  Stud, 
Washington, DC, p. 127-136, 1976 

pertainiag t o  realdues o f  crops, fo rea t  and uood products,  and l ivestock and poultry manures. 
Th. raaidue Lavantory iacludes crop raridul.s both in *-he f l d d  aad a t  packinq sheds b u t  e X C l u d e S  
food pmcesaing wast8s othrr t?Un baqasae, sugar b e e t  pulp,  hay and foraqe crops. In the case 
of manure, only muuzea groduced i n  conffn-t am inchdad. In the invantory of ,Potastry 
residues, mod pracaasing mill, logging, and bark from r ~ u n d r n f l l  pulp production am conaidered. 

z?le paper  reports on a study to develop a national, cormty-by-county computu data base 

(BIOMASS, UNI.CEP-STATES, COMPUTER DATA-BASE, RESXDUE-INVElITORY) 

ST77 17031 S-C FUELS E'ROM SOLID WASTdS AND SOLAR ZNERGY 

An-, Y.J., Jr., (Princeton University, Princaton, YJ), Peber ,  R.C., T i n k l e ,  M.C., (Cal i forn ia ,  
University, Lo3 A l a m o m ,  XM), In  Warld Bydmaur %uqy Conference, lst, a a m i  Beach, a. b w  1- 
3 ,  1376, Pmceedinqa, Univarsity of ,-ami, C o r a  Gables, FL, Perqawn Pzesa, New Pork, YY,  
v 1:3A-C9-3A-88, 1976, u.S. Environmental Protect ion Agency,  EPA-IAG-0646, g77-21565, X77-33326 
14-44, -177-33336 

and carbon dioxide is noted, and the p o a a i b i ~ t i 8 n  of devebpinq ?mcesses b a n d  on it for -e 
production of s ign i f icant  amourrts of hydr0P.n U8 -ad. 
solar tower as the  heat  source is disctused. 
hydrogen productfon ef i ic iencp  for a given rymt8m fa rouqhly astimatad t o  be a t  least 7 0 % -  
An estimate of the overall economics of the ayat.m io provided. 

The basic reaction by w h i c h  organic solid W U t 8 S  in the prmsence of steam y ie ld  hydrogen 

B ~ + i n p  requirommnts a r e  analyzed, and goasible  
X n  p a r t k u l a r ,  the option wing 

(HYDROGX-aASED ENERGY, ECOHOMCS, TBERput-PQIRx, B I O W S )  

ST77 17032 SOLAR ZNERGY FROM 

Areer, M., Indian East. Snq., V117:57-59, !?2, F e b  197f, EDB-77:041477 

so la r  enerqy in to  synthetic fue ls  and electric power is discussed. 
?!le Bosaible d8VelOQrP.nt Of photochamical and ? h o t o e l e c t r o c h d c a l  proceases to Convert 

(PIIOTOVOLTAIC , aIowAss) 
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ST77 i 7 0 3 3  U S  CULTIVATION OF .ALGAE B FUTURE SOUXCZ OF '23OTZIX .AND ZN'ERGY 

3adour, S.S., (Univ. of .Yanitoba, sJinnipeg, Xanitoba), 1973. Biomass Energy Inst . ,  s i -uipeg,  
!fani-;oba, International Siomass Energy Conference, ZDB-77:061666 

.Xicroalgae (e.g., Chlorella and Scenedesmus) c m  grow pnoto-, nixo- o r  hetero-trophically 
in m a s s  cultures. Depending on &he tec-hnology adopted for  t he i r  cul t ivat ion,  the result ing 
algal biomass can be used for ?rarious nutsit ional purposes o r  as valuable r a w  s a t e r i a l  for in- 
d u s t r y .  Evidence now exists that a lgal  protein from clean mass cultures can be nixed wiL! 
meals as an ingredient of high nutr i t ional  va lue .  Fats, vitamins, and enzymes can also be 
arepared Erom 'Aese cultures. Oxygen, a product of algal phatosynthesisirrmixotrophiccultures 
on waste water, is essent ia l  f o r  the decomposition of soluble organic material by aerobic 
bacteria. By tlis process w a s t e s  a r e  treated, water is reclaimed and su f f i c i en t  foodstuff is 
produced for  livestock and for  *the enrichment of  aquaculture. 
fermmtation of a lgal  biomasrr recovered from theae cultures (sewage  ponds) h a s  been also antici- 
pated. 
Japan and U.S.A. are recapitulatad and a lga l  products a re  evaluated as future  sources of food 
and energy. 

(SIOAWS, CZECHOSIITOAKW. GERHANY , m-w, U.S.A.) 

Production of methane by the 

The experiments conducted in tSis f i e l d  of applied phycology inCzechoslovakia, Garmany,. 

ST77 17034 S Y S F Z !  STDOY of FUELS mpI GRUNS AND (;;LASSES. QUARTX-RLY PROGRESS JULY- 
OCTOBER 1976 

Senson, W., Allen, A., Athey, X . ,  . W l m y ,  A., (Hidweat Xesearcb Inst.,  Xansas City, ;NO), 

Avail:BTIS YCS4.50 
The suecif ic  objectives of -he project are  to deternine on a geographic b a s i s  tbe current 

and potent ia l  CiSA production capabili ty for grain and -ass crops, to jerfoorm a preliminary 
screening of conversion processea, and t o  perfom preliminarf technical andeconomic f e a s i b i l i t y  
analyses. The results obtained to date on biomaaa production, conversion processes, and data 
management a re  reported. 

?lOV 15, 1 9 7 6 ,  DSEi3729--1, EDB-77:060389 

(BIOMASS,  FZZIXIJTY-STUDIES, PYROLYSIS, RESEABc8-fROGE(ALts) 

ST77 17035 S O W  ZXERGY UTILIZATION - TXE PHOTOCZEMICXL APPOROAa 

Sroda, E., (Univ o f  Vfanna, A u s t r i a )  , Seliotech and Dev, Floc of -&e i A t  Conf, Dhahran, 
Saudi Arabia, NOV 2-6, 1975,  B u b l  by Dev Aual ASSOC, Cambridge, .yA, V 1:471-480, 13 zafs, 
1976 

of an electron to a c o m ~ ~ u n d  v i a  a standard redox potent ia l  about equal to  that of hydrogen 
in  neutral  solution. A hypatbsis is put forward on how photolysis evolved in t b  history 
of organisms. 
-$a r tk ipa t ion  o f  organisma, o r  even biogenic substances. 
of the nembrane principle where hyclroqea and oxygen are set f r ee  in difzerant  loci. 
could be used a s  a b a s i s  fo r  technical hydmgmn economy. 

( R e D O X - P O ~  , ByoRoc;En-ECo1ooMI, BI0-S) 

The e s sen t i a l  feature of bacterial and plant photosynthesis is tbe light-powered ttansfot 

Theoretically, it io possible t o  photolyse w a t a r  i n to  hydrogen a n d  oxygen vi=.?aout 
This  necessitates =le application 

ZYdrOgen 

UlVin. M . ,  (California Oniv., B a k a l e y ,  Lawrence Barkeley Lab., a), Sept 15, 1976, mL- 
5 3 8 7 ,  EDE-77:047250 
Xvaii:XTIS HCS4.50 

renewable resource f o r  both ,material and energy. The conversion of carbohydrate fram cane and 
other sources thMUuh fermentation alcohol to hydrocarbon may again becoma economic i n  t!!e 
l i g h t  of improved f-mtation tacbnology and the tising price of hydrocarbon. Even t h e  
dizect photoaynthatic prodoction of hydrocatban from 'kmnm soureas (Eevoa, etc.1 o r  newly bred 
ones seems possible in view of the large number of species and new techniques of p h n t  cel l  
cloning w h i c h  have d.ready successful on sugar cane. Analysis haa already b e q ~ n  of o a e r  
species of Suphoeia which cap grow the U n i t e d  States, especially in California. '?!%e 
molecular weight ran- of their polyisoprenes is much l ower  thaa t ha t  fo r  Hema, beinq about 
10,000 to 30,000 instead of 500 ,000  to 2 , 0 0 0 , 0 0 0 .  Since only a few species of Euphorbia have 
been analyzed and no breading experiments ham been done, both the a a l d a r  m i g h t  and y i e l d  
of hydmcarbon may 58 expected to be very markedly influenced by the new pmceddures. 
-re d i s t an t ly ,  synthetic systems constmcted on t!ae basis of our growing kaowiedge of t!!e 
n a t u r a l  ahotosynthetic processes may produce fuel,  f e r t i l i z e r ,  and 2-r. Prom our curzent 
'knowledge of the natural quanm anversion grocers in green p l a n t s  w e  can envisage several  
ghotoelectron t ransfer  jrocesses. 
demonstzated in synthetic systsms. 
System is a more complex task. 

( ~ N l % A B ~ - Z S O U R C E ,  ECONOMIC , SIOSYNTBESIS , BIOMASS, OVERVIEW) 

?hotosynthesis, 50th natura l  and a s  a model process, is examined a s  a gossible annually 

Pinally,  

some steps i n  th i s  sequence of t ransfer  have already Seen 
Zowever, the actual physical consL,u&onofsuchacemplete 

53 



17C43 

ST77 17037 COXF'ERENa ON 3fCCONVERSION. GZXERAt CWIRTAN'S S-Y, YARCX 1 2 ,  1976 
i 

Carey, W., (American Association for t!e Advancement of Science, lashington. DC), Capturing 
the Sun Throuqn BlOCOnVerSiOn, 1976, Washinnon Center, Washlngton, DC, 233B-77:041490 

T h e  conclusions reached by the conference f a l l  into three .=in categories: 
increased p i l o t  p r o j e c t s .  the need f o r  overall  impact statements, and the need Cor Sroad 
incarnational Cooperation. 
by &&e conference m a r s .  

the need for 

Each of t!!ese aspects is brief ly  discussed as it was considered 

( E ? J V I R O N U E N T ? G - ~ C ? S ,  GLOBAL-WPECTS , BIDMASS) 

ST77 17038 BIOCONVERSION: OPOO~ITSES PNLIHITED 

Domenici, P. ,  (Senate, Washington, DC) , Capturing the SUA Through Bioconversion, 1976 I 
Washington Center, Washington. Dc, ZDB-77:053811 

uhile dealing ef%ctively w i t h  a serious pollution problem is outlined. 
and advantages associated with the process are tabulated. 

The contribution that bioconversion CM make to *be t o t a l  anatqy needs of the Nation 
The special benefits  

(POLLJTION r BIOMhSS t ECONOMICS) 

ST77 17039 .LAND AND F3ESH WATtR FARyING 

Sreeley, R.S. ,  (&M.iYitre carp, Enerqy %sour 6. Envimn s y s t  Div) , Conf on Capturing the S u n  
Tbrough BioCOnMrs, Proc, Washington, DC, .xar 10-12, 1 9 7 6 ,  0-1 by Washington Cant for Xf3tZOQ 
Stud, Witshingfon. CC, p. 179-208, 23 r e f s ,  1976 

In  this paper f i ve  scenarios a re  dWOlOpsd which assum the use of fresh water areas to r  
algae production for use a s  livestock feed and the consequent use of former qrazing land for 
' l iOmaSS prbduction f o r  an- and -3101s. The resul ts  indicate a potent ia l  enerqy production 
from bioma8s in the yeas 2,005 of between 4 and 8 x 1015 Ilcal. mis would represent up 
to  5% of U.S. enemy demand estimated for  the year 2,005. .uiditional biomass t o r  energy and 
fue l  production a iqht  be available fmm agricultural, fo re s t  and municipal wastea and f=om 
marginal forest  lands. 

(BIOHASS , IltGAE-PRODUC=ION) 

ST77 17040 IXQUIRY INTO BIOLOGICU, ENEXGY CO~RSION 

K O l l A ~ d e Z ,  X., Monty, K . 3 . ,  P e a r l n t e i n ,  R.X., Schmidt-alerk, P., Snyder, W.T., volkin, E.* 
(TennesEee Univ., .KnoxPflle, m), Doc 1972, TIC, NP--19658, EDB-77:034861 

(BIOSyL9TBEsIS, ECONOUICS , HXDRMiElO , P E 1 Q f 6 ~ S I 9 ,  B I O W S )  

90 abstract available  

ST77 17041 B I O L O G I C U  SOLAR ZNERCP CONVeRSIOl? - APOROA- To ooERC3Hc YIELD, STABILITY 
PRODUCP LINITATIONS PROGRESS RewRT, L APR-30 SEPT l.976 

Kok, B., Fowler, C.F., B a r d t ,  8.8. .  sadmar, R.J., (-in ,mrietta 'Labs., aaltimore, ,W), 
YSP AER-73-03291. NSF/RA-760313 PR-3, 42 p., ML-TB-76-16C, PB-261910/4, N77-22688 
Avail : NTIS 

The r a t e  inhibition inducad by treating chloroplastrr w i t h  glutaraldahyde is studied. The 
decay of ac t iv i ty  of isolated chloroplasts stored i n  the dark is studied as a function of ?E. 
The program concerning the size  of &e photosynthetic unit in re lat ion t o  &&e u t i l i za t ion  Of 
Sigh l i gh t  includmr studies of nitrogen-starved algae and the possible roleofcarotenoidswhich 
accumulate i n  these cells. Xa specific photochemical process driven by carotenoids i n  these 
organisms was detected. C o m p a r a t i v a  studies of the l i g h t  gathering systems in tbebundlesheath 
and mewphyll calla o f  C4 p l a n a  are iai t iated.  

(CSLO-TS, P R O T O ~ I S ,  EkiEBGY-TepeToLM.'p, BIOMASS) 

ST77 17042 REPORTER'S SUW¶ARY OP UORllsHOP NO. 1 0  X X X I G a T S  

Xrebs-Leidecker, H., (Conqrasaional Research Semtce, Washington, DC) , CapturiZU3 the sun 
Through Bioconversion, 1976, Washington Canter, Washington, DC, EDB-77:045127 

technologies =e discussed. 
The process of technoloqy a880Smnt and the environxuuttal and social  impacts of specf=ic 

(ENVIX-AL-EPPECTS, SOCIO-ECONOMIC-FACTORS v BIOMASS, COMPARISONS) 

ST77 17043 WCXJPTTJS ?UEL PLANTATION TD GENERATE ELECTRICITY 

,Xariani, E . O . ,  (I3aralc0, Inc, Beverly ~1f1l . s~  U) , Zeliotsch and Dev, P r o c  of ht COnfe 
Dhahran, Saudi Arabia, wov 2-6, 1975, pub1 by Dev Anal Xrrsoc, Cambridge, .MAe '1 1 : ~ s ~ - i 5 8 ~  
L ref, 1976 
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3lanting Eucalyptus u e e s ,  harvested, processed and used as fuel i n  a steam-electric- 
sower glant,  is one of che simplest and straightforward solutions to use  solar  energy. 

(BIOMASS 1 

ST77 17044 STATEXENT AT 3IOCONVERSION CONF,REScE 

: a m i n ,  H., (ERDA, Washington, DC), Capturing Lbe S u n  Through 3ioconversion, 1976, ERDA Solar 
Energy Div., Waskington Center, Washington, DC, EDB-77:053810 

ERDA's ro l e  in the development of bioconversion grocesses is b r i e f ly  outlined. The 
pr imary role  will be one of cooperation with industry in research, development, and demonstra- 
tion. 

(BIOYASS, ZNERGX POLICY, X E S ~ - B R O G E U L E I S  UNITED-STATES , ERDA) 

ST77 17045 BIOCONVERSION OF SOLAR mRGY Ill SALT WATER - PEOTOSYNTEETIC EIYDRO- ?3ODUCTION 
SYSTmS 

,Xitsui, A., (.%ami Oniv., E%) , (Rosenstiel Sctiool of Wine and Atzoosohatic Science) , Io Its 
1st World Hydrogen Energy canf. Pruc., Sponsored in  Part by XS?, V 2:23, See H77-21591 12-44, 
~77-216a3, ~77-33369 
Avail :NTIS 

is p l a c e d  on t!!e aconomic and log i s t i ca l  i qo r t ance  of using salt  w a t e r  as =!e hydrouen 
(proton) and slectron donor XI such a systgm. In addition, the advantages of using .narine 
?notosynthetic microorganisms are discussed from the standpoint of 3aiutai;ling stable mass 
cs l tu re s  with high solar conversion alf ic iencies .  ;2 ?roqram is outlined For the multiple 
u t i l i za t ion  of hydrogm producing mass cultures, including harvesting cultures for  food ?ro- 
duction, using cellular products f o r  mathane production, and isolat ing metabolically active 
Cellular products for  medical use. 

(HYDROm--aAsED --, PHOMSYPFPSESIS, BRIXES, --TECSNOLoI;y) 

Xydrogen photopro&uction via marine photosynthetic systems is reviewed. Special emphasis 

ST77 17046 LONG RANGE C O N C Z P S :  APPLXC.%TXONS OF ?BOTOSyNTBETIC HYDRO- PRODUePXoEl S NITRO- 
SZN FInTxoN RES"iLEUL8 

.%tsui, A., (Univ of &Xiam%, PL) , Conf on CaptzVing the S u n  Through Efoconvers, ?roc, Wasmgton, 
DC, Mat 10-12, 1976, P u b 1  by Washingforr Cent fo r  mtrop S t u d ,  Washington, DC, p. 653-672.. 17 
refs, 1976 

of n a t u r a l  products ftm photonynt&etfc marine micraorganisnur. Xowever, the n a t u r a l  solat 
mnversion efficiency of these w processes is too l o w  to p e r m i t  profi table  exploitation of 
these resources. I t  w i l l  therezore be n-assary to engage a research e f f o r t  aimad a t  
Lmxeasing t h i s  efficiency. Such a pr0qr;Up -would include: the srrrvaying of the m u b e  h a b i t a t  
for  microorganism1 species w h i c h  exhibit high solar convarsion e f f i ca9cy :  &e chemical and 
?hysical r e g l a t i o n  of cellular environments in order to  increaseefficrency;gureticalteration 
of c a l l s ;  and the design of a cell-free system of photo-bioconversion ttrrough which tzhe 
metabolic Limitations of the cellular milieu could be avoided. The successful completion of 
such a p r o w  of resear& would generate a new source of fuel and food. 

One of tha SrcrPising new aracu i n  solar anergy bioconversion research io the u t i l i za t ion  

CARINE-BIOLOGY, a I o m S )  

ST77 17047 L O N G - W G Z  CONCEPTS: m O R T E R ' S  NOTES FOR WORKSHOP NO. 9 

YUUerjea,  T., (XSF, Washington, DC) , Capturing the S u n  -ugh Bioconversion, 1976, ZDB- 
77 : 041494 

T5e innovatfvo long-range concepts discussed a r e  d i r e c t  conversion of solar energy to 
electrical energy by biological means, biological f ixationof nitrugen, cuntro~led-environmantal 
agriculture for  production of pmt.hs and energy, production of foodandfuelfrommarinealgae, 
and use of ohoresin fo r  fuels and industrial chemicals. 

(t4ARINE ALGAE, PBOTOSppfiaEsIS, BIOMASS) 

ST77 17048 ZcoLOcI OF B I O C O ~ i ~  

?eterson, X . X . ,  (council on av i romten ta l  Quality, Vashington, DC) , Capturing the S u n  %=ugh 
3ioconversion, 1976, Wa8hington Center, Washington, x, SDB-77:047253 

After a description of the ecological dewadatLon occurring both i n  L!e indust t ia l izea 
areas of L!e w o r l d  and i n  *e :east bdus t r i a l i zed  areas of 'he world, it is suggested t h a t  
biogasi i icat ion of m-1 a d  c o p  residues and aunicipal wastes by anaerobic ?e-mentation 
night be a p a r t i a l  answer fo the needs  of bot!! areas. 

(SIOGASIFICXTION. BIOMASS) 



ST77 170451 WHE3 TIIE OIL RUNS OUT - A SUXVEY OF OUR PBI-YARY %ERG!! SOURCES AND TI= Rl'EL 
CXN SIXE PROM TREM 

Xeed, ?.a*, Conf on Capturing the S u n  Through Sioconvers, ?roc, washington, IC, ,w l O - i Z ,  
197G, P u b 1  5y Washmgton C a t  f o r  Metro? Stud. Washington, DC, 2.  366-388 ,  25 refs, i976 

Voodgas, methanol and 2ymlys i s  o i l s  could f i l l  most needs when the o i i  zuns o u t r  and they 
can be =de i n  su f f i c i en t  quant i ty  from municipal, ag r i cu l tu ra l  and fo res t  soufco~s. S l - 7 7  
fue l s  offer ?ar t icu lar  advantages for  s torage and t ranspor t ,  while synthe t ic  g a s o l h e  from 
mat!!anol can be used for  aizplane fuels .  Since biomass i s  i n i t i a l l y  as widely d i s t r ibu ted  
as the sunshine, it is des i rab le  to match L!e scale of biomaos synthet ic  fuel plants  to S o l a r  
production, and a number of fac tors  a re  discussed which can make this decrease 05 scale 
aconomical in the la rger  human sense. 

(SYNTBGPIC-FUELS, BIOMASS, OVERVIEWS) 

ST77 17050 GSEOUS FUELS 

Robertson, E.E., Lapp, H.N., ( B i - s s  Energy I n s t  Inc,  Winnipeg, .Manitoba), Conf on CdptUZfng 
the Sun I?Imuqh Bioconvers, Pmc, Washington, DC, 10-12. 1976,'pubi by washingion Cant fo r  
Xetrop S t u d ,  Washinqton. DC, p. 299-312, 1976 

energy in g e a u a l ,  and t!!t is concuxtrating on the  possibility of es tab l i sh ing  a perpetual  
supuly of its main a q o n e n t ,  i . 0 .  nuthane, through solar powred processes. T h i s  pager lists 
some of the p r i n c i p a l  ser ious object ions t o  the ultimate carrying capacity of the biosphere 's  
resource8 *& maintain a p q e t u a l  solar powued supply of methane. hydrogen and/or carbon 
zmnoxide O=oan renewable biomass. Still t o  be answered are questions ranging from fundmanta1 
gaur i n  :<nowleidqo 02 microbiology to incomplete s ta t is t ical ,  s y s t e m  and procedural f ac to r s  
required in order to conduct msaningful economic v i a b i l i t y  s tud ies  i n  spec i f i c  s i tua t ions .  

(BIOMASS, ?ERPrnAL-SUP?LY, ?wmriNE , ECONOHSC) 

Tho paper discussas t h m  background of a curren t  program that trapprais ingtaoeu~labiomaSs  

ST77 17051 OESXGX, OPE8ATION AND ECONOKICS OF TBE EMERGY PLANTATION 

szwqo, G., un ta t t achao i  corn, Warreatan. VA),  Conf on cauturinu the  S u n  Throwh Bioconversv 
?roc, Washington, DC, .Mar 10212, 1976, Pub1 by Washinqton-Cent fo r  xmtrop Stud;  Washington, 

The plantat ion is .a man8 for producing fuels by col lec t ing  and s tor ing  o o l u  r ad ia t ion  
i n  p lan ts  grown purposely t o t  t&dz furl vaLua. Suitablo specins include cart& fast-growinq 
deciduous -1s0ody spaczes as w d l  as certain wm-season grass.s. A mathematical model haa been 
developed for prmiictinp the  averaqr annual sustained yield. Qlarac ta r i s t ica l ly ,  this y ie ld  
is mutimized when the planting density is betwmen 5 , 0 0 0  and ll,300 plan- p u  a a e ,  and the 
h a r m s t  schadulo consists OI! a f i r s t  hasrose when the planting is one year  old ,  tollowmd by 
f i n  to seven additional hrrmsu a t  two- to four-year i n t e rva l s  t h u e a f t e r .  Tho papa r  also 
discusses mupaver and equipmoat -ta, and costs. 

DC, p- 217-240, 1976 

(BIOMASS , ENERGY-PARW * Mh-TSCALaDEL, -MANPOWER) 

ST77 17052 LONG-RAtJt33 CONUPTS 

Valentine, R., (Univ. of Cal i fornia ,  D8vfs, CX) , Capturing the S u n  Through Bioconversion, 
1976, Washington Canter, VIashinqton, DC, E08-77:047291 

and +be conditions necessary to  achieve t h i s  e f f ic iencf  ase discussed. Than a concept Of 
c o n t r o l l e d - e n v i r o r n t  agr icu l ture  (olastic greenhouse Fn t5e doser t )  for production of 
grote in  and energy is doscribed. 

(pF2T'ICIENcY, GREEHHOUSE, BIOMASS, PHOTOSYIPTIIESIS) 

h e  factors lirniting conversion e f f ic iency  p lan ts ,  the possible achievable e f f ic iency ,  

8.s.uch sylJtu68. S i l v e r  springs, 78 P.r Auq 1976. EPh/600/2-76/148, 

This reprt is a stata-af-thm-art s- of b i o l o g f c a l  pmassos for con- ' 9 w a s t e  
c e l lu los i c  amtorial8 (aqricultural, municipal and lumbuinq waates) to fue ls .  It  indicates 
tho locat ions and quant i t ies  of suitable w a s t e s  and dtscus8es t h r  statu8 of the CUfzMt pro- 
CaSsinq SchunOS. The I)tdCOSS.8 disaa8.d are: Acid hydrolysis  followed by f emZl taeOn;  
en- hydrolysis followed by fornmntation: anaorobic d iges t ion  of manure and municipal s o l i d  
w a s t e :  and, bioghotolysis. 

(BIOMASS, BROCZSS-REVIEW) 

ST77 L7054 cmmr STAT= OF TEE scsmcz ap PHOTOSYHTBESIS IX RELATION TU axowas ~ G Y  
?RODUCTION 

Waygood, E.R.. (Univ. of Yanitoba, Winnipeg, Xanftoba), 1973,  In te rna t iona l  Biomass Znerqy 
Conference, aiomasa Enercjy mst., Winnipeg, xanitoba, EDB-i7:060544 
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. ;Ul~aturalphotosynt~es is  follovst~eaeneralizedequation: C02 r Z Y ~ A y i e l d s  (EI20) +Zx+ 
Some bactzzaa u t i l i z e  organic B,O where 3,A ssy be vat-. hyL-ogen sulfide o r  elemental Yz. 

h-&lrogen 006ors s t r i c t l y  and can produce CO-, and x7. The potential  of green aigae f o r  Z? 
production is discussad. aiomass productivity is  ;ompazed between tiie so-called non-efficient 
(C3) plants and the e f f i c i en t  C4 plants 1s w e l l  as green algae. It  LS recommended tSat  
agricultural  biomass production b e  complemented by t?le mass cul t ivat ion of algae on waste 
waters o r  sewage disposal systems. Algae are more sui table  ,Cor genetical  engineering tesearch 
since their l i f e  cycle is completed in a matter of days. Recommendations for  t ? e  i n i t i a l  
stages of f u t z e  research on the mass cultivation of algae are  discussed. 

(ALGAE, €iYDROGEZ?-PRODUCTSON) 

ST77 17055 0- FARMING 

Wilcox, E., (Bav Undersea Cant, a), Conf on Capturing the Sun Throuqh Bioconvars, ?roc, 
Washington, DC, p. 225-276, 14 r e f s ,  .Xas 10-12, 1976, P u b 1  by Washington Cent For H e t r O p  S tud ,  
Xashington, DC, 1976 

t o  be able to  demonstrate a 100,000 acre ocean fanu yielding some 16 million Btu g a r  year of 
food p l u s  160 million a tu  (160 thousand s t andad  cubic fead) of methane per year for each 
acre of cult ivated ocean. On thio basis, -e total food and natural gas anergy presently being 
consumed by tibe Gnitad States each y e a r  could be produced from a square of ocean approlrimately 
470 miles on a side. 

( Y I  aIoLocx, SEAWEEDS, a r o w s )  

This paper describes ~e Ocean Energy and Food Farm Project, which promises by 1985-1990 

18,000 RESIDEHTIAL WWER 

ST77 18009 .APPhRATUS FOR ,3YEZWCXXG TBE OUTPUT OP WOTOVOLTALC SO- -" 
B e a m ,  9.9., Oarabolic Concentrator with Cooling System, Patent, Oct  26,  1976,  US Patent 

Onto the cells is describod. A watertight chamber includes a solar energy gemious wandow 
adjacent t?m focus of tho parabolic concantrator. T h e  solar  cell  a n a y  is disposed within 
the cbamkr in a l i m t  with the window. A ppantitp o f  water is dfspxad in the chamber, 
the quantity being suff ic ient  t o  abaorb h e a t  enerqy so as  t o  limit the tempratwe rise of 
t!e solar c e l l  array during per iods of solar anergy impingamccnt thareon. The watertight chamber 
has  su f f i c i en t  extemal surface area that the heat energy stored thelain is transferzed away 
during n o a w l a t  energy producing periods o f  -be diurnal cycle. 

3,988,166, EDB-77~060532 
An array of ghocoMLtaic c d L s  and a parabolic concentrator f o r  concentrating solar energy 

(PATENT, COOLIXG, PARSBOLfC-ReFtlECmRS, .sEsIDpJTIAL) 

ST77 18010 SO- E I ; E m C  XM) TBEXMAL CONVERSION SYSTEM IN CLOSE BROXIHITY TO ' X E  C3NS-R 

Soer, K . X . ,  (Cniv of De&vare, Newark, DE) , W A A S  Sol Eaergy fo r  Ears Conf, Pap , Los Angelas, 
C9. A p r  21-24, 1 9 7 5 , .  P U  by W, N.W York, NY, 6 p.,  14 r e f s ,  1975,  Pap 75-628 

Call parameters relevant for combined solar conversion are presented. c r i t i c a l  issues,  
such as production yield,  l i f e  expectancy, s t ab i l i t y  of performanca, are discussed. Syscemrr 
design parameters related to  operating tampstatures axe analyzwl. F i r s t  r e su l t s  obtained on 
s o u  ONE,  Lhe expcrinun-1 house of the mive r s i ty  of Eelaware, a re  given. Sconomic aspects 
a r e  discussed. 
consumer incantives. 

(BUfLDZNGS, ECtX?OmC, IIEsIDpafL?At) 

Different s~odes of q e r a t i o n  a r e  discussed in respect to the power u t i l i t y  and 

s ~ 7 7  18011 PEREURHANCE ANAGZSES OP C O M S ~  HEATING xm PBOTUVOLTAIC POWER SYSTEMS mR 
RESXDENCES 

X O l f ,  n., (Univ. of Pe4nnsy lvania, Philadelphia, PA), Energy Convers., V 16:79-90, Xl-2, 1976,  
2DB-77:060651 

'3e ?erfornwce of a cambind solar photovoltaic and heating system for a single  family 
residence has  been -1yzeti over a -1 y e a r ,  using hourly U.S. XeaL!er Bureau data for insola- 
tion and enviro-eal temperat- for  Boston, 1963. The collector analyzed is a 5 a t  plate  
thermal Collector wit! h e a t  transfer to the Load v i a  a l iqu id  loop. The collector c o n a i n s  
b l i e u  of the usual absorber surface a si l icon solar array. The analysis has been carried 
out  by u s e  of existing detailed programs for hourly computation o f  the building heat load, 
of so l a r  heating system performance, and of solar photovoltaic system perforaance. 
?roperties or' L!e photovcjlt&c array were used for t ie absorber p l a t e  in t h e  thermal col lector  
performance evaluation. and the available energy input to  the absorber w a s  reduced by 10 per- 
cent t o  account ter the d a C t r i r a 1  = ~ e r ~  ?&an n ~ t .  zs B f izs t  ~ ~ 5 s  z ~ ~ ? p r = ~ c ~ a ~ L o r . .  %= <hiis 

The ootical  
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obtained !murlp absorSer t eqe ra tu res  were used i n  &&e comautation of shotovoltaic array 
performance. T2e hOoutlv e l e c t r i c a l  load has been synthesized. 
combination systam to be a viable apgroacn. 
heat anergy iSdVailablet-in excessof ioadMdisbeingdrtm3edinto tbeenviroment. 
design parameters were varied for a sensi t ivi ty  analysis. 

Tke analysis has shown tae 
It w i l l  require a means to r  temperature control while 

S e V e t a l  WStm 

19,000 LARGE SCALE PHOTOVOLTAIC, mROGa PRODUCI'ION,'-'AMI OTHER 

ST77 19030 ON T X  S T O W  OF SOLayoROCEN 

Abdel--1, B . X . ,  Nazmy, H.Y., (Univ of P e t  6 MIL=, Dhahran, Saudi Arabia) , Heliotech and 
Dev, Proc of tha I n t  Conf, Dhahran, Saudi Arabia, Xov 2-6, 1975, P u b 1  by 3ev Anal. Assoc, 
Cambridge, M, D 1:418-428, 21 r e f s ,  1976 

l iquid hydtogan for  overseas 
transportation: liquid amnronia w h r c h  ha8 t o  be cracked to  give 82 back; o r  absarbed hydrogen 
in ma- hydridas su& as aaqnerium o r  iton-titanium hydride. 
such a s  magnesium if recovered' economically from saa w a t m r ,  can reinforce t ie potent ia l  Of 
metal-hydrides for storing hydrogen. 

Hathods of storing hydrogen groduced by solar energy are: 

The avai labi l i ty  of mtsls 

(rXETAL-KYDRIDES) 

ST77 19031 TEE ZIITZXOL SNGINE I 
Xshbea, X . ,  Frank, F.C., ( B r i s t o l  W v ,  England), En- Dig, V 3:22-24, N6, Doc 1976 

Yitinol is a nickal-titanium alloy whrch, when cold, can be bant easi ly  batneonthe fi?ghrS 
and stays bent under a waak recovery form. H o u n v a r ,  w h e n  heatad above its t ransi t ion t w e r a -  
cure it reverts vigorously to its original shape. Sftiaol, which sa- t o  behave p l a S t i C a l l Y  
when cold, Is said to  exhibit  'mmchaaical msmory." Aa engine was setup t o  p- water. Tha 
y x q  is valvelass and is o?uatad by tha angina's rocking motion. The device raises  W a t e r  
a t  a rate of one lftre/hour thmuph a haight of 3 QI with a thermal efficiency of 1.5%, under 
a rac t i c s l  conditions. m a r e  is no difficulty in uahg t!!e haat  of t!!e sua t o  srarm w a t e r  to 
3OoC above tha tmmperature of tha envfrommnt, and 1.5% of the solar energy f a l l i ng  on a 
metre is L5 vatta, enouqh t o  L i f t  t w o  gallons of watar a minuta from a dapth of 10 Ip.UeS. 

( ~ I E A T - ~ G ~ S ,  . Y Z C E A N I ~ A L - ~ R Y ,  Imrmrxotz-3m)  

ST77 19032 PKOTWOLTAIC SYSTZHS USING SUNISCFT CON-ION 

Backur, C.S., Evans, D.L., Ihlph, E.L.,  (Arizona S t a t .  Univ, Tampa, Az) , HaUotaCh and Dav. 
?roc of tha In+ Cmf, D h a h r a n ,  Sa& Arabia, xov 2-6, 1975, P u b 1  by Dav Anal Assoc, Cambridqa I 
MA. V 1:633-667, 6 rafs, 1976 

main f a n o r s  affecting tha cost and efficimncp of photovoltaic systems wing sunlight 
concanustion such as call encapsulation, b0-q materials, and concantrators a re  avalLLUbtd, 
and heat rejection is analyzed. 
pmqram t o  simulate systam parfornuice and conduct cost analysis .  Preliminary results are 
presented. 

The component charactar is t ics  are incorporated into a C0mDu-r 

(HEAT-REJZCTION, comm-momw SYSTEH-PERPORMANCS~ 

ST77 19033 SOLAR m G Y  C3EIVERSION BY WATER PKOTODISSdCfATION 

3alzoni. V . ,  Glerla, X., (Univ., Bologna), Science, V 109:852-856, N4206, Sept 12, 1975, ZDB- 
77: 047315 

f o r  closd-cycla hydrogen gemration processas basad oa endotharmic photochmmical reactions. 
%a most intumstfnq cpclas are thosa iawlving nntal hydridm compluus or binuclear cowla*r 
in w h i c h  tha m -tal are bound into a mrctocpclic Ligand. 
ra@rmmuits of a cycla/dirmct ?hOeodissoCiatiOn/ and sfmala c h d c a l  cydas.  

-4 revfat  showed t ha t  t ransi t ion m e t a l  com~leus arm, in principle,  suitable ca ta lys t s  

~ h .  raviaw also covers tha 

( HETXt-mRIDE, aYDROGEEI-PRODVCTIOH, PBOTOLYSIS) 

ST77 19034 SQLAR ENERCl s CONVERTER WIT3 W A S T E  REAT ENGINE 

9.11, R.L., aatent, Jan 11, 1977, US Patent 4,002,031, EDB-77:060534 
A solar enerqy converter u s e s  gallium arsmida photovoltaic c e l l s  to convert l i g h t  to 

d i rec t  CUrrent. 
re ta ins  h igh  conversion efficiency UP t o  several hundrad degreas, so the wastm heat may be 
used t o  produce nrchanical power i n  a R a n k i n e  elcla engine. 

(PATENT, SOLAR-CELLS , .?.ANXINE-CYCLE, CONCZ"TRAT0RS) 

Optical concentrators reduce *e nsrdad area of cells. Gallium arsenide 
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ST77 1 9 0 3 5  TXE THEORY OF SYDROGZN ?3ODUCPION IN X TIIOTOELECTIiOCgEMICU; CSLL 

3ockris, J.O., Uosaki, X . ,  (SOUL! Australia, Plinders University, 3edford ?ark, Austral ia) ,  
In  Xorld Xydrogen 2nergy Conference, 1st. Yiami 3each, FL, !lar 1 - 3 ,  1976, Proceedings, Uni- 
versity of Y i a m i ,  Coral Gables, IL. Tergamon Pfess, Yew 'fork, V - 2 : i + 1 - i B - 3 0 r  1 9 7 6 ,  

ugi under estimation tha t  tke rate-dete&?ing s tep is disc!!arge process i n  bot!! cases. The 
photoelectrochemical process in semiconductors is considered in terms of the sol id  s t a t e  and 
quantum electrochemical jrocesses involved. Photocurrents of individual electr-des were cal-  
culated by using the character is t ics  of semiconductors, e.g., energy gau, elec-zon a f f i n i t y ,  
et=. The calculated resul ts  €or N-type semiconductors are  ratherlowinmaaycases. Theexperi- 
mental high quantum efficiency for  T i 0 2  is explained by considering the existence of surface 
state.  Photocurrent fo r  whola c e l l  is also considered, and hydrogen production rate under 
solar spectrum by a typical c e l l  is calculated. 

X77-33326 1 4 - 4 4 ,  A 7 7 - 3 3 3 7 0 ,  977-21604 
Theoretical axpressions fo r  photocurrents of 2-tType and ??-type semiconductors are  set 

(-ZLECZRON-T3ANSFER. Q U A N T U M - ~ ~ C S )  

ST77 190 36 

Costogue, E.N., (Califotrzia I n s t i t u t e  o f  Technology, JPL,  Pasadena, C A I ,  Y a S U i ,  R.E., (TRW, 
Inc., Cleveland, OH) ,  Solar Znerqy, V 19:205-210, N2, 1977, International Solar Energy Society, 
International Solar "aergy Congress and Exposition, Lor Aageles, CX, J u l y  28-Auq 1, 1975, 

A description is jresented of the quipment used in the experiment, takina in to  account 
t!!e sur?lus solar panel from the . Y a r 9 e r  4 spacecraft which w a s  used a s  a solar array source 
and an elect-oly%ic hydrogen generator. Attention is also given to  operational consideratrons 
and performance data, system ans ide ra t ions  and aspects of o p t h i z a t i o n ,  and large-scde 
hydruqen production considerations. 

(ENERG!!-TZClnOMGY, B y o ~ - a A s 2 3  SNERGY, LARGE-scALa 

PSWORMANCf DATA FOR A T E R R E m  SOLAR PHOTOMLTAIC/WATER ELECTEOLYSIS EXPEXIXENT 

!TAS7-100, A77-30321 

ST77 19037 ELZCTROCSEMICXt SYSTEM FOR TBE PKOTOLYSIS O F  WATER BY . W S  OP SOLAR ElERGY 

Gsrischer, H., (Max-Planck Gas, Berlin-Dahlem, Germany), B e t  Sunsengas Phys -em, V 80:1046- 
1048, Xll, 10 r e f s ,  ?&v 1976, In cirman with English abst-act 

h e  energetic conditions are d i s c u s d  which are necessary to a U w  the reduction of w a t e r  
by electzzns of the conduction band and the oxidation of w a t e r  by holes of *&e valence band. 
30th e l e n t i c  &ruga carriers are generated by l igh t  absorption. 
efficiency of this photo ly t ic  process are estimated. 

(REDOX-2EXTIONS, OPTIMIZATION) 

Xedox reactions a t  semiconauctors can proceed v i a  the conduction- or tAe valence-band. 

Conditions fo r  an O p a l  

ST77 19038 IXVESTIGATION 03 A Ti02 ELECTROLYTZ SOLAR CEIJ; AND TEE PZOTOCATALYTIC 'XATEX 
DECOMPOSITION 

Gissler, W., (Joint  ?roc1 R e 8  C a n t ,  Ispra, I t a ly )  , Heliotech and 1330. P r 0 C  Of the I n t  m n f ,  
Ohahran, Saudi Arabia, Yov 2-6, 1975, Pub1 by Dev Anal RBsoc, Cambridge, V 1:708-719, 24 
r e f s ,  1976 

TO demonstrate the f e a s i b i l i t y  of semiconductor/electtolyte solar cells a T i 0 2  3.1 m 
S a 2 S 0 4 l t  c e l l  is c o n s t = t e d  and tested. The quantum efficiency of the c e l l  was 85 ?etCmt. 
%is rather high value conld be achieved by a systematic analysis of different  s q l e  prepata- 
?ion techniques. Jowever, due t o  t!e large band gap of 3.06 eV, t!!e solar energy conversion 
efficiency is small. 
a t  very high Light in-nsitres corresponding to about 100 S u n  intenst t ies .  
negative. 

(QUANTUH-ZFFXCZEXCY , ~ R O ~ - ? R O D U C T X O N )  

The possibi l i ty  of a photocatalptic w a t e r  decomposition 1s investigated 
The r e s u l t  is 

ST77 19039 ljoHBIOLOGICAL PH-ouI EHERGP COtWERSTON, C?W IT CQMPETS 

Sarrigan, il.w., (Sanaa  Labs., ~~buquerqua,  ~ n )  , l.976, SAND--76-5763, EDB-77:047340 
Avail : NTIS HCS 3.50 

sion systems. 
less expensive than solar thermal  systems. 
photochemical system, +de mst prossing application areas w i l l  be in those sectors such as 
transportation having par-ddar needs for fuels. The r e su l t s  of an analysis of a combined 
?hotovoltaic/themwsl system applied to  meeting a community energy demand a r e  =sported. 

(HYDROGZII-PRODOCION , ECONOEIICSl 

Solar Bhotochamical enstgy conversion has much in conmum w i t h  solat thermal anergy conver 
xs a result, it is not t o  be expected t h a t  rJhotochamica1 syst- wlll be such 

Since d i r e c t  fuel  production is *anique t o  L!e 
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3T77 19040 IXF3OmD S O W  ZNER(;Y CONVERSION SFFICIENCIES ?OR TLiE PHOTOCXTALEIC ?RODUC'XO?J 
OF BYDROGZN v n  yioZ SEH~CONDUCTOR ZLECTRODES 

'ioulikan, J.F., (oennsylvania State Univ., Sharon, 5.3) , Xadacsi, D.?., Walsh,2.j.,>Iulay, L.x., 
Yater. 90s. Bull., V 11:1191-1198, N9, Sep t  1376,  EDB-77:047120 

overall  solar enerqy conversion eff ic iencies  of a t  l ea s t  0.3 gercant, samewhat greatsr  
t!!an t!!ose previously reported, have been obtained i n  t!!e pnotocatalytic aroauctionofhydrogen 
using T i 0 2  samrconductor electrodes prepared by heat treatmant of titanium setal foils. 
s h i f t  i n  t!!e 'Lhrashold frequency for hydrogen evolution toward energies s l i g h t l y  lower than 
the  3.02 SV bandgag of T i 0 2  vas observed for soma of these electrodes. 
t!!e possibi l i ty  of u t i l i z ing  a greater portion of t!e solar spectz-um, thereby increasingoverall  
conversion efficiency even further. X tentat ive explanation of t h i s  s h i f t  involves &&e presence 
of mixed ?haserr of the titanium-oxygen system (Haqneli Phases) i n  t!! semiconducting f i l m .  

A 

T h i s  r e su l t  supports 

( E F F I C X ~ C " ,  X Y D ~ - P R O D K T X O N  p PHOTOLYSIS e TITANIUX-OXIDES) 

ST77 19041 AN XXQUIRY INTO BIOPHOMLYSIS OF lWATER TO PRODUCE HYDROGEN 

Lien, S., San P i e m ,  P., (Indiana Pniv. a t  Blocminqton, Iio) , ~ s F / m - 7 6 0 4 1 7 ,  5 8  a., 1976,  

I t  is concerned w i t h  
t!!e ?hotoconversion apparatus of g m n  plants that samms t o  convart absorbad solar 
chemical frea enugy and thareby pmvidas a non-pollutbq enargy sourca - gaseous hydrogen. 
T h i s  ?rocesa is t3e Siophotolysis of w a t m r  to y i e l d  hvdtoqen (and oxygen).  Xelevant informa- 
t ion available i n  the l i t e r a tu re  is presented under thrae main Cspics: (1) Energy ZffiCi8nCY 
of Jiophotolysis of ;Jitter includes a discussion of the theoretical  maximal energy conversion 
aff ic iencl  of PETS (Photosynt!t ic Slectron Transport System) and a d e p a r t - x e  from theoret ical  
maximal efficiency: ( 2 )  Stabi l i ty  of PETS includes a discuasion o f  photochemical degradation 
a f  ?Z?3 - ghotoinhibi-don and ghoto-oxidation, inactivatlon of PETS, and s t ab i l i za t ion  Of 
PETS in  vitro:  and ( 3 )  Hydrogenase includas a d i s c u s i o n o f  theoccurrence ancigeuteral properties 
of hydrogenasa, photoproduction of hydmqen, tha oxygan sans i t i v i ty  of hyydroqenaea, and th 
preparation and s tabi l izat ion of hvdrogbnma. 

 ION "~CIENCYI 

P3-263 SaO/lWE 
This report  is Fntendad t o  serve as an assessnmnt of solar energy. 

into 

ST77 19042 

Nazare, E., Eeliotech and Oav, Proc of tha I n t  Conf, O h a h r a n ,  S a u d i  kabia,  Nov 2-6, 1 9 7 5 ,  
Publby Dav Apal h80Cr Cambridge, HA, V 1:773-776,  1976 

A tower of the venturi type is conceived so t ha t  air convected by solar heat ba 
into accaleratur ducts.  T5a w h i r l  having baan thus rtartad, the Coriolis forcaa dm tO the 
rotation o f  t!!a e m  s w t a r n  the cyclona rotation. Hit? a difference o f  twemtut. of SO°C, 
a 300 m high towex could produea 650 mW of e lac t r i c i ty .  
timas less than a nuclear pow- plant. 
CuparatFnq p a r t  of tha 60 parcant t b r m f c  anarqy lost t o  tha atmosphere. The cycle b u n g  MtutaL 
it w i l l  not create any ecoloqy disordar and can in c a w  cams  const i tuta  a climatic requlawl= 

(VENTDR~-TZPE , comoxs-mxzs, ECOROMICS) 

A E d C  POWER PtApJT WITB ARTIFICIU CYCLONE 

Par equal powar a t o w u  w t l l  Coat 4 
It can also complanmnt tha conventional p l a n a  by re- 

Ohta, T . ,  Xamiya, N., Yamaquchi, w., Gotoh, N., Otaqawa,  T., Asakura, S., (Yokohsma National 
Univerritv, Yokohama, JaDan), ~n World Hydrogen Enarqy Conference, l o t .  .Xiami Baach, FLL. 
!4ar 1-3, 1976,  Proceedings, Uniwrrlty of .Nlam~, C o r a l  G a b l e s ,  FL, aerganron P r e s s ,  New York, 

the spotem efficiency is estimated and discussad from various points of view. In order t o  
s p l i t  w a t a r  hta hydr0g.n and oxygcm without draining out anp by-mductr, a staady stream 
of tha reacting nntariais should ba d n t r i n d  b f h m  consrcutitt. raactfon pmcasaas, and if 
t h m  systam has a ra ta  detmr9aininp stap, aactr8 ur.tgg should bm sopp1f.d to promote tha r0.C- 
tion. In ern Yokohama .-k 5 ,  the a f f f c l a c p  o f  t h m  thaxmoolmetric davicrn is as LOW as 9%; 
however, tha ovarall efffcimncy of h y m n  ptoductlon can bm raised up to 2Oa by addinq extra 
e lac t r f c  ?mar. A hybrid systam combinhg photoch.nicd, tharmochamical and e l e c + r o c h d c l l  
reactions are also dircp.sad f r o m  e n u q a t i c  p o i n t  of viw. 

(HYDROGIsI9-BASED ENERGY, -cTRIC, ~ ~ - 1 z ~ O L o ( j Y )  

XY. V 1: 3A-19-3A-30, 1976,  877-33326 14-44 , A77-33334 
V a l u a b l e  hvbrid system for hydrogen production by solar anam have been davelopad, and 

ST77 19044 LABORATORY RJveSTIGATXOnS ON TRERMOCBEEIICAL RYDROGEN PRODUCTION 

Pangborn, J., (Znrtituta of GAS Tec.-ology, Clicaqo, IL), In ! 4 i d  Univ. F i r s t  World Hydmsm 
Energy C a d .  Ptdc., v 1:24, Sponsorad in p a r t  !ay the a. Gas. ASSOC., See  g77-21552 12-44,. 

Avail : NTIS 
3atailed Jnerqy efficiency daterminatlons were made for rmre than 90 ti5eorstzcally possible 

hydrogen jmduction cycles, and tha reaction steps of a c l e a s t 6 0  cfclesweretested.  'l5eoretical 

Y77-2l500, 877-33348 
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studies and Laboratory irork indicare that import== jarameters are snergy efficiency, energy 
sources, material cgrrosivity,  hydrogen p r e s s u r e  capabili ty,  step r a t e s ,  reaction kinet ics ,  
and material c3sts. 
character is t ics  - hyckogen pressure capabili ty,  high mer- efficiency, and noncorrosive 
components - is based on t!!e high temperature t!!e-mal decomposition of 220. A high tempera- 
txre solar fumace w i t h  a 1000 t o  1 2 0 0 ~ ~  capability would be a s u i t a l e  ? r i m e  energy source. 

One cycle t!!at is experimemtally workable and t h a t  exhibits mny desirable 

(HYDROLYSIS, TIfEWOOCSEMISTRY, EFFICIENCY, FT'URNACE) 

ST77 19045 EL2CTRIuL GZNERATING SYSTEM 

Porter, W.B., wind, Waves, Solar, Patent, Oct 26, 1976, US Patent 3 , 9 8 8 , 5 9 2 ,  EDB-77:060881 
s l e c t r i c a l  generatinq system is described i n  -which a hemet i ca l ly  sealed f lotat ion 

sphere, preferably const=uctad of p l a s t i c ,  is anchored to a sea bed. The sphere carries a 
circumferential fender on the outside thereof in which is located a p lu ra l i t y  of screws open 
t o  seawater whic!! generate electricity fro2n the action of ground swells. B wind turbine is 
rnounted on tou o f  the spherm for generating e l ec t r i c i ty  f-vm wind action and a solar generator 
is disposed direct ly  beneath the w i n d  turbine and on the up9er surfaca of thesphe re  Eorgenerat- 
ing energy f,vm solat heat. 
e l e c t r i c i t y  from t i d a l  action. 

An a i r  compressor i s  disposed beneath +he sohere f o r  generatlng 

(OATENT, ?HERNAGPOWER, TIDAL-POWER, WAVE, WIND) 

5T77 19046 TsEicMO--C3lZWCxG PRODUCEOW 9F SYDROGEN 

Sayign, X.Y. , Sabbagh, J . A .  , Abdul-Salam. E., .Ahaul-Azeem, E.X.  , (Univ of Uyadh, Saudi Xtabaa) 
3eliotech and Deo, ?roc of -&e I n t  Conf, Dhahzan, Saudi Arabia, Xov 2-6, 1975,  P u b 1  by 5ev 
.-a1 assoc, Cambridge, ~m, B 1:429-434, 8 r e f s ,  1976 

Production of hyydroqen by cloaed-cycle tsarmocfiemical crac.king of w a t e r ,  uphg coxpaunds 
of i m n ,  zinc, and Sromuae, as intermediate matarials, is proposed. The mximtam operatinnq 
temperatara is expected to be less than 500%. 
anthalpy of formation of reactaats and products. I t  is proporred ta harnesa solar radiation 
fo r  &is ?rocass. 

( C3NCZNTICATORS 

The quantity of heat requared is astimated front 

ST77 19047 ISOXERIZATTON FOR PB-ULG SOLAR ENERGY STORAG3 

Schuerzel, R.E., Xathan,  R.A.,  p a t e n t ,  3an 25, 1977, US Patent 4,504,571, EOB-77:060548 
An invention i s  described relating to photodlemical collection, storage, and retrieval 

of solar enerqp thmuqh exposing to solar anergy in the v i s i b l e  lightspact=umof a p h a t o c h d c a l  
valence isomerizable composition for a timn converting a. signif icant  postion thereof t o  an 
intramolacular st-ained ring stxnctLITe of higher en- conteat, retaining tke higher energy 
coEtant int-amohacnlar strained ring strpcntre until energy release is desired therefrom, and 
Subsequently i n i t i a t i n g  conversion of the higher energy content intramolecllhr straaned ring 
strucSrra to its iaitial molecplar structure through application of heatand/or catalyst  *ereto 
w i t 5  a resultant exotherax ' c  conversion releasinq haat in excess of thatrequisiteforrnitaatrng 
and continuing th conrmrsioa and w i t h  thr heat in excess thereof available for useful thermal 
applications. 

(PA=, csEMzcxt-i?EhCZIONS, ?S-) 

~ ~ 7 7  19048 ENERGY CDNSIDERATIONS IEL RBE POWER SYSTEMS 

Scott ,  3.2., (Univ of Pet 6 ?!her. Dhahran, Saudi Arabia), BeLiotech and Dev, ?roc of the 
I n t  Conf, Dhahran, Saudi aakaia, ~ ' Q V  2-6,  1975, aubl  by Dev Anal Assoc, Cambridge, XA, V i:777- 
784, 6 r e f s ,  1976 

A hole is dug into -he e- & -tar is allowad to f a l l  into it. At the bottom the w a t e r  is 
collected and electcoiyyzed to hpdrog.n and oxygen. 
Bart.& v ia  a second !mol.. 
t i o n a l  turbines. 
release. 
t l ona l  Keliohydroelectric system. 

(=-cTIu)LYsIs, HELIoHYDRo~cI"RIc-sYs~~ 

X E?elioeiec+Jolytic schaaw is examiand which io similar to a ?eliohydraelectric system. 

These gases escape to t3e surface of the 

The energy relationshipa af this s y s a  ara  m a d  and cumpared with the c3nven- 

2nergp is abstracted from the water as it f a l l s  by iaean8 of convest- 
The gases are a l so  available at the surrace for recombination and energy 

ST77 19049 SO= SNERCiy W D R W  POWER: PE(ESENT STATE OF TSE X O B m  (FXOM THE FOREIGN 
PRESS) 

Sheklein, X.V., @pi.  solar =e=, USSR, V 12:57-52, X 2 ,  1 9 7 6 ,  1D8-77:060485, "mglisn Transla- 
t ion 

is considered. 
The poss ib i l i t y  of using solkt energy to produce commercial amounts Of nolecular hydroqen 

(Eii'D~6b~fi-?~~DECXQN, ;ZEvImS) 
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Veziroglu, T.S., ed., ( !Lidmi,  Universi ty , 'Coral  Gables, *%I, V 1 : 7 0 3 ,  V 2:832,  '7 3 : 7 1 6 ,  
?organon ?r:ess. New York, Xi, 1976,  Conference Sponsored by ERDA and Gniversity of !-lid 
Coral cables, FL, University of !qAtami, A77-33326, Volume 1 only N77-21552, For Individual 
Items See X77-33327 to X77-33442, ? r i C r  of Three Volumas $150 

The aapers collected in these three 'mlumes deal  with advances i n  research on mans of 
groaucing kydrogan, s to r ing  and t ransmit t ing hydrogen, and design of s y s t e m  using hydrogen 
a s  fuel .  lfuelear energy, so l a r  energy, coal energy, thetmochemical processes, and e l e c t r o l y t i c  
processes y e  examined an the  -in enerW sources and conversion processes. Ot!!er top ics  
include transmission Systems, cryogenic I torage ,  hydrogen s torage an highway vehicles ,  setal 
hydride s torage and its material  considerations, hydrogen a s  a i r c r a f t  fue l ,  development of 
a liquid hydrogen c a r ,  and hydrogen safe ty  p r o b l w .  

(CONFERENCSS ENERc;y-TEEcsHOLQI;y~ HYDROGEL4-BAsED W R G Y  , ELECTROLYSIS p STORAGE v HYDROLYSIS 
PYROL~SIS~ 

ST77 19051 SOLAR PROOUePIOlU OF EIYDROGEN A S  A m S  OP STORING SOLAR ENERciy 

Vezitoqlu, T.N., Wac, S. ,  ( U a f V  of MI&, Coral r h l a s ,  a), Eeliotmch and Dlv, P r o c  of 
Tat Conf, bhahran, Sa& Arabia, Xov 2-6,  1979, pub1 by DOV Anal Aasoc, Cambridge, HA, v 1:399- 
417, 37 r e f s ,  1976 

Various methods of producing hydrogen using solar energy ara comwred. 
therno-chamical, e l ec t ro ly t i c ,  and ahoto ly t ic  hydxogen groduction, a r e  discussed. 

Direct th-1, 

( STORAGE, TBEXYO-CSEMICXL I KYDROCZN-PRODUCTION) 
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